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h the PalmohydfO^raphif and Orograpkt/ of the Earth's 

Surface,or the probable position of Waters and Continents, 
as well as the probable Depths of Seas, and the absolute 
IleighiB of the Continents and their Mountain- Chains dw 
ring the different geological periods. By M. Ami BouB'. 
Communicated by the Author. 

{Continued from -vol. Iv., pags 316.) 

But we give the means to detei-mine approximatively this 
blue by anotherway, so that it is possible to control this geo- 
lostic bathographic mode of determination by the more geo- 
itic one. Another control is given us by the estimation made 
y Humboldt for the maximum of the medium of continental 
lights, and the height of the point of gravity in the volume 
all continents above the present level of the sea. He was 
ed to this by the evident errors of Laplace, who estimated 
f)00 feet the middle elevation of continents. Humboldt 
lund 157'8 toises, or 307 metres, or 942 feet, for this value, 
lit he left out of consideration and calculation the whole of 
.(rica, where there exist immense plains, as well as very 
[tensive plateaux, and even in the south-east very high and 
^i«nsive chains. Nor could he have bad, during the time of 
iiB calculation, an exaet idea of the greatness and altitude of 
le lofty plateaux and [dains of North America ; and he 
lUst have overlooked also all what is called the polar 
ountrica or islands, where high chains are not uneommon, 
ispecially at the Austral pole. For that reason A. K. Johii- 
ton differs already a little from Humboldt; for he admits 
VOL. LVI. NO. CXl.^JASUAUY 1654. K 
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Kn Europe, instead of the 105 toises of Humboldt, 671 feet; 
Bfor North America, instead of 117 toises, 748 feet ; for Asia, 
Bnstead of 180 toises, 1152 feet; for South America, tnsteftd 
Bof 177 toiads, 1151 feet. We arrive in this way at the 
Bprobability that Humboldt and Johnston's cstimatioDS are 
■still too high; hut as in our way of reasoning, we masti 

■ also take into consideration all the parts of the earth's crust | 
livliioh form submarine protuberances, and add this valuo to,< 

■ tiie one admitted in continentiil parts above the sea level ; in, 
Ithifi way we must arrive evidently at a higher estimation of' 
I middle height or thickness, and this will not be far from 
Bl500 to 2000 feet in height for the last wrinkled pellicle of 

■ Our globe under and above the sea level, which we thought to 

■ fttle to establish for our whole water-covering of the oceai 

■ On the other side, the values of the elevations and be 
I BidBnees, or high and low parts of the eartli'3 surface, bei 
I equal, an estimation of the maximum for the middle beig 
I of continents gives us the means to calculate the wh( 
I quantity of sea watei" through the mutual surface contei 
w oi land and water. The mutual relations of these is at 
I (o be about 1 : 3 or 2 J, but according to LycU, itis 1:4, 1; 
V He admits for the whole earth's surface 148,522,000 squa 
I ttiles.witli 37,673,000 square miles dry land, and 110,849,00 
K«quare miles of water {PHnciplee, 1835, vol. i., p. 216). I 
Pillowing Laplace's old error of giving to the middle dept 
K©f the seas 2 miles or 4 leagues (M.<nn, Acad, de Sa. Part 

■ 4776), we arrive at a quantity of water of 55,091,600 cubi 
I Ifeagues, or even for all waters on the earth's surface 110, 183,20 
l-^bic leagues of Breislak {Institut. Geol., 1818, vol, i,, p. 48^ 

■ 7f Kant tixed the middle depth of seas to half a geographicf 
Elnile, and Keil to a quarter of a mile, old De la Metherie wi 
Ijfetill more near the truth in admitting only 1200 to 1500 fe 
I -for this value ; and by that way he was able to calculate H 
Fqtifintity of tho sea water to 1,530,320 cubic leagues. E 
m *dded also that if the whole earth's surface were flat and covers 
' entirely with water, the depth of it would be only 700 fei 

according to the admission of the mentioned value of V: 
quantity {Tkeorte de la I'en-e, 1795, vol, ii., p, 347). 
Be la Metherie's estimation of the quantity of water mil 
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too great, if other calculations conduct Hoaet to believe 
that this Talue ia 10(JO times smaller than the volume of the 
compact parts of the globe {Tniite de Geologu, 1835, p. 15). 
The volume of the whole spheroid would be, according to 
Breislak, 1,230,320,000 cubic leagues ; according to Daubuis- 
HoA, lj079,235,800 cubic rayriameters {Traite de Geognoaie, 
lR19,Tol.i., p.25); and according to Reviere, 1,082,634,000. 
K. M. Beudant alloivs the quantity of the water on the 
globe under two millions of cubic myriameters. 

When we have once the true value of the sea water and its 
tasin, we can logically conclude from 
ihiB the value of the dry land. But 
Irtre IB the place to rcmarit that the T 
Jiighest chains are placed always 
only upon the greatest protuberances or vaults of the eailh's 
Burfaeo, which is quite natural; but together give an indica- 
tion of the maxima and minima values of the elevations upon 
tli8 whole globe, as well as in each country. In other words, 
"we find heights from 24,000 to 27,000 feet in South America 
!id the Himalaya, or similar cavities in the Austral seas, we 
lust not believe that there exist in the earth such a force of 
elevation or subsidence ; but that only the last elevations 
have taken place upon a soil already elevated upon a vault 
of the earth, and that in the same way the subsidence has 
{lappened on parts already subsided. It is yet possible that 
ft chain may be wholly uplieaven in later times ; but our 
Alps in Europe shew us that we can hardly admit of a 
•tngle elevation of 8000 feet at once, for all the summits 
and pinnacles which reach above 10,000 feet did gain this 
Jielght only by tlie inclination of their composing beds. On 
*he other hand, a yet unknown physical law has established 
ftn intimate relation between the value of the greatest eleva- 
l^ons or upheavings, or highest mountains of each continent 
Ond their relative individual extent. A kind of scale of this 
iGFiption is furnished by the Himalaya, the Chimburazo> 
and Mont Blanc, three continents of unequal greatness. 

The same relation is to be observed among the cavities of 
the earth, for the greatest sea depths are in tlie Austral seas, 
where the extent of dry laud ia to that of water as 1 : Iti. 



B4 M. Ami Boue £)» the Palixohydvofji-aphif 1 

I ^be Bams in^y, ^e said of the Bouthern part of ibe P&ci^n 

■ jfhich. is as large as all the continents together. Oli tifl 
I CDutrary, in tlie Northern Ocean to the 30th lat, north, ^fl 
I 4«u hat) only a relutive smaller depth, and the dry land nfl 
I 1^ there nearly as much space as the water. 'fl 
I We may observe, prohahly, that the volcanic actidri mil 
I (Bodify our coiK^lusions. We find, for instanc^e, in AxdH 
I. J^ano only metamorphic rocl;s, and in the Himalaya, sccOlM 
B j^y slates, and tlie tiighest pinnacles of the Andes nothifl 
B #jBe than vulcanic cones, so that we can only compare 'jB 
I lieight of the old vaults upon which tliese volcanic matt« 
I were united. ■ 
I V Volcanic action is still an agent very little known, and'il 
I iforceof elevation has notyet been determined. Wlien we ^| 
1 fOn certain large voieanic islands, heights like those of ]VI^| 
I ^lanc. for instance in Sicily, at Teneriffe, &c,, and even sS 
I (higher peaks in other volcanoes, those immense accumulatic™ 

■ of igneous matters do not decide the question, if the volcaifl 
I ;£Drce lias been able to elevate a Chimborazo at the heightSB 
BlSM^iOOO feet from the mentioned normal sea-depth of 1^1 
\ ijifi 2000 feet. According to all our observations, it must,^ 
B ^he contrary, be admitted, that tlie volcanic islands give' V 

■ i'lUe limits of the volcanic force of elevation, and that in otifl 

■ places the height of the base of the volcanoes enables us'B 
B .judge of their extraordinary altitude. In that way we bB 
Bftbe lava flowing constantly from the crater of the KirauB 
Bf volcano upon the isle of Hawaii, which is only 3800 feetB 
I beight. We see volcanoes like Ktna ejecting periodicalB 
ftoRtones to a height of 6000 feet, but the lava flows onl 
l,,tthrough rents in tlie sides of the cones far below the hij 
■y,fiummits. In the Andes, whose ti-achytic domes predoiS 
Bninate, the eruptions are also below, and the ashes and smofl 
Bilgo out above. This position of the volcanoes of Sotfl 
BiAmerica upon the eai'th's vaults, may possibly explain hfl 
bithe volcanic phenomena and earthquakes in those countul 
' '"are mueh stronger than elsewhere, because the action tafifl 

place under a covering filled with more rents, and more euM 
to be moved, being already bent to a vault. Generalul 
the liigher the volcano, it is the more easily moved; on ^ 
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ct^tra^y, the, lower, even when submarine, the motions are, 
the more difficult, and its effects more local. For in this 

resides probably partly the difference between the present 
and the former activity of volcanoes, These have lost very 
little or nothing of their former exciting cause, but oOty the 
Heeondary circmnstances of their possible expansion by tbia 
foroo have been modified by time. 

Jjet us continue our approximnti ve estimation of the HetghiB 
of Chains in the primitive periods, according to the mentioned 
depths of the various seas at different times ; the highest 
hills in the Primary period would be between 1500 to 2000 
feet, in the Zecbstein period already 3000 to 4000 feet, in the 
Trias time 4000 to 5000 feet, in the Jura period 5000 to 6000 
feet, in the Chalk time 6000 to 11,000 feet, in the Tertiary 
period 8000 to 20,000 feet, and in the Actual, 10,000 to 
36,000 feet. The middle value of these highest pinnacles 
lyOuld be for tlie period of the Trias and Jura about 4000 feet, 
in the Chalk period 8000 feet, in the Tertiary period 10,000 

sfeeti and now it would be 12,000 feet. 

Ij, The moiinfains next in height would have increased in 
«cient from the oldest times till now, as well as the inclined 
nlanes under the sea level. The greatest height of those 

^ cbains may have attained in the Trias already 3000 feet, in 

Jthe Jurassic period about 4000 to 5000 feet, in the Chalk 

l^period 6000 to 8000 feet, in the Tertiary time about 4000 to 
10,000 feet, and now they measured 6000 to 12,000 feet. 
Their middle value would give only 2000 feet in height for 

' the Trias period, 3000 for the Jurassic, 7000 for the Chalk, and 

'AjXiiXov the Tertiary one. 

The greatest height of the hilly countries may have been 
■ in the Primary period 1000 feet, in the Zeehstein 1500 feet, 

'in the Trias 1600 to 1800 feet, in the Jurassic 2000 feet, in the 

[jbhalk 2500 feet, and in the Tertiary at least 3000 feet. Their 

'middU height whicli varies now between 1500 and 3000 would 

have attained in the primary times only GOO feet, in the 

chstein period 1000 feet, in the Trias 1500, in the Jurassic 

'VOQO'feet, in the Clialk 2000 feet, in the Tertiary time 2500 

''feet, arid in the Alluvial 3000 feet. 
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, On th6 Middle Height of the lovjest parts of the ContinmM 
according to Humboldt and Johnston. J 

We can limit the estimations for each continent and cH 
draw the conclusion how small that height must have been tfl 
the Primitive period. In Europe the middle height gives nM 
only the middle value of 300 feet. As the middle valaa'* 
the highest chains of the mountains of middle heights of (M 
hilly land in the AlUivial period, is to that in the Primad 
time about 4 or 5 : 1 in the Zechstein, about 3 ; 1 in the Triflfl 
2 : 1 in the Jura, as 2, 2 : 3 in the Chalk, as 2, 3 1 3, and in <H 
Tertiary as 2, f> : 3, we obtain by using these researelieB il 
the middle height of the lowest parts of the continents in GM 
different Primary pei*iods 60 to 80 feet, in the ZechstaB 
period 100 feet, in the Trias 150 feet, in the Jura IftO teet,m 
the Chalk about 200 feet, and in the Tertiary 2.50 feet. Thejl 
values are naturally contrary to those of the cnvities of tfl 
parts of the aeabottoma which were the nearest to the ehorfl 
during the different geological periods. 'J 

With the aid of such philosophical collections of heiglifl 
as Strantz gave us, (Berghaiie' Annnl., 1830, vol. ii. ; 1B3I 
vol. vi.; 1835, vol. vii.; 1836, vol. xiii. ; 1839, vol. xix. ; lH4m 
vol. xxiii.), one might with some difficulty establish by sM 
proximations similar values for the hi'eadth of the chain 
the height of the plateaux and cols, (he breadth of vallejfl 
the length of the course of rivers, &e., during the differed 
geological periods. I may only mention one of these, via 
the angle of inclination of the low lands and of the lands w 
the middle heights for which Strantz adopts for the first ■ 

I to 10°, and the latter 10° to 20". These values have £■ 

^^^^^ ereaeed alwaj'S from the older times till now, a fact whia 
^^^^K^shewB the necessity to admit in the Primary times not otM 
^^^^fnt much flatter land than now, but quite flat shores. Quid 
^P the contrary must have taken place in the chains, becai« 

H the higher were not protected as now by so many mountaia 

■ of secondary height; so that the angle of inclination of th« 

H last is much smaller than formerly. Generally this valft^ 

H rises with the smallness of the hill and diminishes with i^ 

H greatnesB, But thia value of the iiwlliiatvon of the ^lanfi 

■ I I 
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must have diminished In the hilU from the beginning till now, 
a fact which, oa the other hand, conducts us to acknowledge 
that the current of water, their destructions and alluvium, 
Etust have been much greater the more we look back to these 
printitive times. Probably about the chalk period the beds 
of rivers may have become long enough to equalize the re- 
Bulta of the greater angle of ioclination with those of the 
Bborter beds of thcBe. 

Let us try, lastly, to determine geognosttcally the ahief 
glao^ of the continents in the various geological periods, in 
going back from the present time to the oldest. 

As the subsidences increase always in a certain arithmetical 
progression to the newer, and the elevations follow the aame 
ac^^, it is clear that the present world must have possessed 
much more dry land at the beginning of things. 

In the alluvial time great countries have disappeared to 
tiie NNW, and west of Europe ; this we may suspect by the 
position of the greater parts of the low land, — by theehief sub- 
sidences in Europe and Africa, — by the destruction of part of 
the Tertiary beds and basins,- — by many islands and many 
shallows of certain seas, as between Norway and Spitzbergen, 
in the German Sea, in the Gulf of Bevin, &c. But according 
to our observations they may have existed already in the old 
alluvial time {Proceed. Vienna Acad., January 1852). The 
myth of the lost Atlantis may well be a true ti'adition. 

In North and South Amei'ica similar relations indicate for 
the same period of time subsidences in the north-east direc- 
tion for Kortli America, and in south-cast and south-west for 
South America, In tbe mean time was found in the Pacific, the 
great equatorial cavity in Southern Asia, especially that 
BjnongBt the Indian Archipelago and east of Africa, — a subsi- 
dence in the south-east direction. 

In the tertiary period numerous basins indicate many great 
te^a which did cover the lowest parts of the earth's surface, as 
,1 ifAYB detailed it already in the Proceedings of the Vienna 
^ead, for 1850, pp. 96-102 ; and also less completely else- 
where. As these parts form the largest portions of the earth's 
surface, this relation alono convinces us that much dry land 
disappeared in later date under the aea- Arv ^\^ %Kass; 
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geognoBiical way I have sheivn tin: place tliat the seahafl 
occupied in older periods, During the AUuvml time a goqj 
deal of land formed by Tertiary beds, Chalk, Jura beds, Mfl 
even by Primary fosailiferoiis and crystalline rocks, Bufaaid^J 
in the Atlantic, and in the Pacific the countries that disii^| 
peared may have belonged to the tertiary, primary, and crjsfl 
talline rocks. To the south-east of Africa, fragments ^| 
land have subsided, belonging to all the four classes of f ojj 
mations. ■ -^ 

In the middle find older sfcondar}/ periods, it would seeiH 
that the countries lying on equatorial lines in the Pacific ^ifl 
replace the Australian countries, which had again Bubsid«^| 
fts well as part of the dry land of both peninsulas in Hind^J 
Btan. Tho secondary formations do not appear in these lat^fc^H 
countries, because they could not be formed thci-e. AccordH 
ing to similar considerations, it may appear probable thatfl 
part nt least of Eastern America and a part of Westei^l 
Africa were again put under water by suhaidenccs. It^^^| 
possible that the vent of the Red Sea took its origin in tfalH 
time, for it is surrounded by much chalk and tertiary rocl^| 
Later, at the end of the Jura time, on the contrary, tiieiH 
countries must have been thrown up, and the motion Cauiifl 
have lasted till the Alluvial time. This wo prove by tttfl 
chalk mountains, and the now dry tertiary basins. ^| 

In the Primary period were islands in all seaa, especialMH 
distributed in an equatorial direction, because this positit^f 
coincides most with the density of the centrifiigal foro^| 
which had not then attained its present limits in the procelH 
of rotation, 'fl 

Before we conclnde, we may observe that later observ^l 
tions will certainly complete this essay. Through the pr^| 
gress of palteontology, and natural history, zoologists anfl 
botanists have been able not only to restore and delineate t^ 
us the old fauna and flora, but tbey have also deciphered thfl 
philosophical plan of the origin and development of organifl 
nature. In the same way, geology and physical geograpbjB 
will illustrate the once palseohydrography and orograpliy, andi 
follow nearly all the changes in the palseoplastics of the 
earth. "Wo shall obtain then, as complement of our actiu^j 
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geological maps, others for each period of time ; and in tho 
last will be indicated not only tlie place of the various for- 
mationa, but also the values of the various elevations and 
Biibsidences. These values will consist in the indications of 
the height, extent, and breadth, of the chains, of the angle of 
inclination of those as well as of the beds of rivers, the depth 
of the seas, the temperature of the different periods, tho mag- 
netic phenomena during these periods, and, last, the general 
geography of the different fossil flora and fauna. 

A beginning is made in this way with the Pala;ohydro- 
grapky and Orography, but the palffiophyaics are hardly 
studied, and even less the palieochemiatry. We have got 
very few notions on palEBOmeteorology and palEeotempeirature 
or thermics, as for instance in the changca in the isothermal 
lines in the geological times {Bui. Soc, Geol., L848, vol. v. 
p. 276). The paltcomagnetism, connected intimately with 
temperature changes, will also give rise to most interesting 
discoveries, and even to magnetical maps in the various 
geological periods. Upon palaeobydrology, I may soon treat, 
and upon palreopotanogi-aphy I have selected a few facte 
already {Mem. of the Vienna Acad., 1851, vol. iii. p. 89), In 
a later paper I have shewn, by the various degi-eea of heat 
ia the thermal waters, where many different vegetables and 
animals of higher and lower classes may have lived, and 
that the temperature of the sea, at the beginning, could not 
have been so great as philosophers thought. Tho maximum 
of that temperature could have varied only between 70" and 
80° C. ; but in the general one I found only about yC or 40", 
like Sir H. de la Beche {Bui. Soc. Oeol. for 1852, vol. ix.J 
The last knowledge mankind will acquire is that of Palao- 
aatrotwtnj/ ; but a proper knowledge of this branch wi I Ireqnire 
many centuries of time. 
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On the recent Progress of Ethnology. By Richard CcJ 
Esq., Honorary Secretary to the Etlmological Society, am 
■ Corresponding Member of the Historical Institute j 
France.* J 

Two works by Dr Latham, one of our fellows, have bofl 
pobliahed during the year — " The Ethnology of Europe," a 
"The Etymology of tlie British Isles." These are TaliiaJ 
additions to oar literature, and bear tlio characteriatiea J 
Dr Latham's vigoroua mind. Much of the matter is necoj 
Sarily familiar to us as admitted science ; and not a litMJ 
containing his own views has already appeared in his forma 
publications. Di- Latham is doing good service to our scienfl 
by casting doubt and uncertainty on much of that whioh f 
beliered to be true, but of which the evidence is unsatis^ 
tory. Thus, in a former work, he drew attention tfl tM 
limited data on which Blumenbacli erected and eulogized H 
Caucasian race ; he now draws attention to the Saxons, ad 
displays with ability his view of the place which they oecii|| 
in English history. And this view is not^-ery flattering ■ 
the vanity of those who boast of Anglo-Saxon origin. > j 

One of the great questions of European Ethnology, W 
origin of the Etruscans, has been again discussed during n 
past year. This subject has occupied the attention of soa 
of the pvofoundest scholars of our times, but unfortunatM 
with results much disproportion ed to the labour which hfl 
been expended. It is a question that only scholars can dil 
cusa, for the investigation is historical, philological, and crHI 
cal, on materials collected both in ancient and modem dati 
^^^^^ Dr Donaldson has, with praiseworthy industry, in Varrona 
^^^^^^us, second edition, along with treatises on the Dialects 4 
^^^^Hi^^cient Italy, given in fuller detail than in his paper rem 
^^^^r. 1^''°^^ ^^^ British Association, the evidences and data of td 
^P views on the language and consequent origin of theEtruscaQl 

H The population of ancient Italy, as Dr Prichard (Physi<m 

I Hist., vol. iii., p. 203),ha8 shewn, may be conveniently throw] 

W into three great groups, Tiz, ; — ,f 



' From a copy commnnicdted by the Author. 



1. The Umbrians, who may be deemed to be the earliest 
known inhabitants of North Italy, i. e., of nearly all Italy 
lying between the Alps and the Tiber. 

2. The Etruscans, who at a remote period dispossessed tbe 
Umbrians of a great part of their territory: they called 
themselves Rhasena. 

3. The population of Italy south of the Tiber consisted 
of several nations, termed Siciili, (Enotrians, Aborigines, 
Latins, 8abinea, Opici or Ausones. 

Dr Donaldson's view is, that the Etruscan language is in 
port a Pelasgian idiom, more or less corrupted by contact 
with the TJmbrian, and in part a relic of the oldest Low 
German or Scandinavian. 

Scholai-s In general deem the Etruscan to be a composite 
language- Dr Lepsius adduced evidence to support his view 
that the Etruscans were Tyrrhenians or Pelasgians, who in- 
vaded Italy fi'om the north-east, conquered the Umbrians, 
and took possession of the western part of tbe district for- 
merly occupied by that people. Dr Donaldson claims to 
have discovered a Scandinavian element in the Etmscan lan- 
guage. The evidence, however, which is adduced in support 
of the existence of such an element is considered by high 
philological authorities to be as yet unsatisfactory; and it 
appears that our knowledge of the Etruscan language is 
nearly where Niebuhr left it, viz. that aijil ril means vi.vit 
annos. 

R'ofessor Newman in his Regal Rome, an Introduction 
to Roman nintorii, has ably stated the leading characters 
of the Ethnography of ancient Italy. Professor Newman 
shewed years ago, ClaiBical Museum, vol. vi,, that even 
■Cicero's Latin abounds with intrusive Keltic elements ; and 
especially that the Sabine was related to the Gaelic- He 
considers (" Rfgnl Rome" p. 18), that the primitive Latin 
mnst have derived its Keltic infusion through the Umbrian. 
Mtiller, as quoted by Prichard, observes, that words belong- 
ing to the barbaric portion of the Latin language abound in 
the Eugubian tables, which are Umbrian. Yet he admits 
tbattiie dialect of these tables displays considerable analogies 
with the Greek. And Grotefend had long ago shewn that 
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the Umbi'ian acd Lfttin hfiTo an extensive vocnliulary in com 
mon, and Uiat tiiey abound in analogous grammatical f<w 
both in verbn and nonns. Here are difficulties for critioifli 
tp reconcile. But whatever was the medium through wbid 
the Keltic element was introduced into the Latin language 
■we EliftU agree v 'th the Professor that the Keltic is tJie J 
tnisive element, becanao. in numerous instances, the «pi 
which is common to the two languages is isolated ia t^ 
J^tin, while in the Keltic it is one of a family. The lu^ ] 
tion may still be asked. Who are the Umbrians 1 It ia 1 
that the Umbrian language ia cognate with the Latin, but^ 
precise affinity baa yet to be shewn. Dr Latham ( Varieties t 
Man, p. 554), because Livy says the languages of Etrui 

id Rhfetia are alike, thinks the Etruscans and Khjeti^ 
people ; the former at their highest i-efinement, 

iter at their greatest rudeness : and also conaidera \ 
Itook to be indigenous ia Northern Italy. It appears to ia^!l 

lat we lack evidence, and, unfortunately for their reputa^j 
tjon, scholars are drawing wider conclusions than are.iK^ 
i-antoJ by the facts. 

An nhle paper on the Romanic languages of the C 
and Tyrol was i-ead last session by Dr W, Freund, one oil) 
Fellows, in consequence of which the Berlin Royal Academyl 
of Sciences has given him the charge of a comoiission to pro-' 
eeed, at the Government expense, to ancient Bhsetia, to mskefl 
philological and arcbxeological researches, so as to throw a 
light, by the collection of new facts, upon the ancient Inhabi-^ 
tants of Etruria, the Orisons, the Tyrol, and the soutb-e 
of Upper Italy. 

The next contribution to European Etiinology during .I 
year is an account of tbo ancient inhabitants of Yorkship 
in Mr Phillip's excellent work On iJte Rivers, M9untcf.i^ 
mid Seacoast of Yorkshire. Mr Pliillips reproduces Yodl 
shire in the time of the Eomans, and shews its succesaifi 
phases under the Anglo-Saxans and Danes. His synopsi 
of its history during that long period Is concise and cle^ 
Li an able chapter on the Races of Men hi i'orksldi 
Phillips says, — " If, without regard to any real or supppSM 
evi<l«nqe of their national origin, iw«,iat)iQpip4i1i^>pl^j^jW 
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itctnal population of Yorksbire iato natur&l grotipa, vie shaU 
find, indopondont of Irisk immigrants, thr«4 main t>pe3.fr«- 
^nefltly distinct, but as often eonfuaed by interchange «f 
Elementary featnvea. 

'-♦'■1. Ta.ll, large-boned ninseu!ti,r persons; visage long, angu- 
•l«r ;' complexion fair, or florid; eyes blue or gray ; liairligUt 
brown, or reddish. Such persons in all parts of the eouiitjY 
foi-tn a considerable part of the population. In the Nortli 
Riding, from the eastern coast to tho wostorn mouutAinB, 
ihey are plentiful. Blue-eyed familieH prevail very mudi 
^liDnt Lincoln. 

■ "2. Person robust; vionge oral, full, and rounded; nose 
oft«n slightly ot^niline ; complexion somewhat embrowned, 
florid ; eyes brown, or gray ; hair brown, or reddish. In the 
West Riding, especially in the elevated districts, very power- 
fill men hare these characters. 

' "3. PersonB of lower stature and smaller proportions; 

vi»lage sliort, rounded ; complexion embrowned ; eyes very 

dark, elongated; hair very dark. (Such eyes and Imir, are 

commonly called black). Individuals having IbeGe characters 

' lefecur in Ihe lower grounds of Yorkahii-e, as in the valley of 

'the Aire below Leeds, in the vale of the Dement, ajid the 

level regions south of York. They ai-e still more frequent in 

Nottingbamehrre and Leicestershire, and may be said to 

abound amidst the true Anglians of Noi-folk and SutfoUt, 

The physical characters here traced cannot be, as Dr Prichard 

conjectures in a parallel case in Germany, the effect of some 

"centuries of residence in towns, foi* they are spread like an 

epidemic among the rural and secluded population as much 

lis among the dwellers in towns. Unless we suppose such 

varieties of appearance to spring up among the hlue-eyed 

races, we must regard them as a legacy from the Roman 

■ colonists and the older Britons, among whom, as already 

' sttited, the Iberian element wan conjecturally admitted. 

"'•' "Adopting this latter view, there is no diihcnlty inregiird 

'"id the other groups. They are of North Gernmn and Soan- 

""''dinavian origin, and the men of Yorkshire inherit the physi- 

*■ eM bfganization and retain many of the peculiarities of lan- 

"^fS^gi of th^ir adreatavom aires. In Uia wot4& «TO.^\ti^%i,\^ 
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the Towel Bounds, the elisitniH, ftnd the construction of aeniN 
tencea, the Yorkshii-c dialects ofTer interesting antilogies Ml 
the old English of Shalispcai'e and Chaucer, the Anglo-S&xoH 
of the Chronicle, and the Norse, as it is preserved to us In 
the Icelanders." <■ 

Professor Phillips furnishes us with philological materi^M 
for the study of the East Yorkshire dialect, and says,-**! 
" Investigations of this kind (philological) mnst not be limitedl 
to Yorkshire, for even our dialectic peculiarities sprtofl 
southward into Derbyshire, westward into Cumberland, aam 
northward to the foot of the Grampians. Though seTenMl 
dialects, or varieties of dialects, exist in Yorkshire, thoM 
appear not so different from each other when heard, as whctH 
looked at in the disguise of arbitrary spelling." This worijl 
of Pi-ofesRor Fhillipa must be regarded as a valuable contri4 
bution to the Ethnology of England; and it is to be hoped! 
that others as well quaiilied will supply us with tiie ethiu^cm 
gical details of theii' own localities. ' 'M 

Our science is indebted to John Grattan, Esq., of Belfast, ftdl 
obtaining certain ancient Irish crania from the round towern 
and other places, for carefully preserving them and brinj^ngn 
them under the notice of the Ethnologists at the Belfasn 
meeting of the British Association last year. It is not easn 
to overrate the importance to our science of the study oM 
crania, both ancient and modern. Mr Grattan ably clasaedv 
his crania in four well-defined chi-onological groups, viz, ;— 1 

1. The Prehistoric, 1 

2. The remote historic, a 

3. The Anglo-Irish, and 'M 

4. The Modern periods. '1 

Mr Grattan modestly said,—" To attempt to generalize upoD I 
such imperfect data would be rash and preaumptuous in th»|l 
extreme. Let us hope, however, that, by calling public atten*!! 
tion to the value of such specimens, we may be but layingtl 
the foundation of a collection, which, one day more extendedn 
and in better qualified hands, shall do good service to sciencei I 
They however illustrate one fact, which bears importanbl^J 
ripoD the question of races, viz. the tenacity with wfaieb dif-^a 
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ferent tjpeB preaorve their identity even thi-ougli periodii of 
time which embrace no small portion of the history of man- 
kind." It is with great pleasure I inform you that some of 
theae crania will he figured and described in the large work 
on Ancient British Crania which my friend Dr Thurnam ta 
now preparing for puhlication. 

Afriira. — The recent progi'ess of African discovery so 
amply repays the labour bestowed on it, as to satisfy the 
desires of the most ardent. Some account, in an agreeable 
though desultory form, of the scientific labours of the Prussian 
mission to Egypt and Nubia, under Pr Richard Lepsius, has 
appeared in an English dress, under the title " Dtscoveriee in 
£ffypt, Nuhia, and the Penmsula of Sinai, in ike yea/rs 
1842^5, dttring the mission sent out by His Majesty Fre- 
derick William I V, of Prussia. By Dr Riehai-d Lepsius." 

These letters, on their arrival in Europe, appeared in 
Tarioua journals, chiefly in the Preussiohe Staatzeilimtf, and 
tlience were copied by other papers, The collected letters, 
therefore, although only now published, are not new to us; 
and some of the lingual questions connected with Ethnology 
were discussed in our society as long as six years ago. The 
lettere are edited by K. R. H. Mackenzie, Esq., who appears 
to be well acquainted with the Ethnology of North-Easb 
Africa. 

Much valuable information concerning the tribes in the 
interior of Africa around Lake Tsad has been collected by 
the enterprising travellers, Drs Bai-th, Overweg, and Mr 
Richardson, which is at present in the Foreign Office, but 
which the Foreign Secretary has kindly promised to lay be- 
fore our Society. 

Dr Daniell, a Fellow of our Society, and distinguished by 
his Ethnological researches in Africa, safely arrived at 
Macartney's Island, on the Gambia, in November last. He 
informs me that he is now in the midst of an unwrought 
ethnological field, and which he hopes to turn to good account. 
I trust his life will be preserved to pursue those researches 
for vrhich he is so well qualified, and that he will return to 
US in robust Jieolth to enjoy the olium ciim digmtate ^\j«c 
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Itis long and labomus sojourn in the pestilent marslies 4 
the west coast of Africa- 

The publication of a second edition of the Kev. Samm 
Crowther's Yoruba Vocabulary, now gi-eatly extended, 
also a grammar of the language by the same, a native autbei^ 
supplies us Vi\\\i ample materials foi' tlic study of that befti 
tiful language : while the able introduction by the Bishop, fl 
Sierra Leone is a valuable contribution to African philologiti 

A charactei-istie of African languages is the eupboni 
cord, which was first discovered by the Rev. W. Boyce, 1 
the Wesleyan Missionary Society, and published in his 
mar of the Kaffir language ; but its principles hare be^ 
since more fully laid down by the Rev. John \V. Appley&rd 
in his more elaborate grammar of that language, in whic| 
its extension to other South-African languages is exhibited^ 

Tho Yoruba language, which is not a Suuth-African oni 
has its euphonic concords, and that between the rerb,^^) 
the pi-onoun is worthy of attention. The pronouns are, M 
" erai ;" 2d, " iwo;" ^l, " on," in the nominative case ; bq 
these nominatives have each two other forms, which dep^u 
on the vowel of tlie verb. And the^tiiird personal proooH 
has seven forms dependent on the verb's vowel, when, qisa 
in the objective case. In this way the pronoun is alwa^ 
subordinated to the verb. Now, although the existence ( 
euphonic concord connects as one link the Yoruba with oth^ 
African and chiefly South- African languages, yet at preee^ 
I confess I do not see the special links which will enable oiii 
to say to what group it naturally belongs. At present, 1 
ever, we know but little of African philology, I i^e 
scarcely say in this society that euphonic concordS,ftr^,_M 
confined to African languages, as every one knows 
found in the Keltic. 

The Eev. Dr Koelle of the Church Missionary Society^ 
lately returned from Sien-e Leone with MS. vocabularie 
150 languages, and with MS. grammars m an advanced staS 
of compilation of the Bornon, and tho Vei, the former oM 
which, he informs me, has some features in common with the 
X^gro- Tartarian languages and some with the Semetio, the 
existence of which will modify our views of the Negro hm- 




gnages. He is now engaged in preparing this valuable con'; 
tributton to om- knowledge of African languages for the pre B^. 
Dr Koelle informs me that bis vocabularies do not extend to 
those languages spoken in the north-east of Africa. 

The continued lingual researches of Dr Krapf in the dia- 
lects of the east and north-eaet of Af\*ica; those of Mr 
Appleyard in tlie soutli of Africa from east to west, with the 
reaearebes into the Kegro languages of the western coast, 

1 to render the lines of demarcation between them less 
trenchant, and to indicate certain affinities which may con- 
firm the conjecture of Dr Prichard of a close connection be- 
tween all the African languages. Much, however, remains 
to be done in collecting vocabularies, shewing the areas in 
which tile languages to which they belong are spoken, and 
the compilation of gi-amniars. We must not remain satis- 
fied with the indications of affinities ; we ought from positive 
knowledge to exhibit the whole of their several relationships. 
And we must never forget that lingual evidence, however 
strong and perfect, is only one line of evidence : we must 
obtain the concurrent testimony of the other lines of Ethno- 
logical evidence in order to justify our conclusions, 

Kaffraria, and its Inhabitants," by the Rev. Francis Fle- 
ming, M.A,, Chaplain to thel'orcesin King "William's Town, 
is a small volume, containing a popular but animated descrip- 
tion of the country, and so much of its natural history as the 
author found necessary to introduce an account of its human 
inhabitants. Mr Fleming's knowledge is gained from a per- 
sonal experience of three years' residence. The large space 
devoted to a description of the native tribes and their lan- 
guages, displays the author's ideas of the importance of Eth- 
nological knowledge; and the little work is likely to be 
useful in exciting a desire for more extended and systematic 
knowledge of the South African. 

[A'sJa. — Steady progi-ees continues to be made In decipher- 
ng'the cuneiform inscriptions of Assyria. These inscripiioria, 
kre'taie original public records of the empire, and are of infi- 
iiWiy higher value than ordinary ancient MSS,, hecauwi";, 
*eihg fhe originals, they are free from tiioae covMw-^iNJvQWft 
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which creep into all MS. copied texts, either from the 
vertence or the wilfulnesa of the transcribers. The gr«ai 
question is, Can we correctly read them? Some persona, 
who are unacquainted with the philological methods of re' 
search adopted in this inqtiii-y, or whose philological know- 
ledge is insufficient to enahle them to appreciate those 
methods, have called in question the results of the labours 
of our distinguished investigators. But 1 believe tiiat all 
who have studied those methods are satisfied that we pos- 
sess the philological key to open the immense and invaluable 
stores of knowledge which are locked up in those languages- 
Mr Layard's new book, just out, is tlie last work on aotaent 
Assyria. In it is a translation from these cuneiform inacrip- 
tiona abridged, the joint production of Mr Layard and Dr 
Hincks, of the annals of King Sennacherib, by which he ia 
identified with the Sennacherib of Scripture (p. 159). 

Colonel Rawlinaon wrote a paper last year, containing an 
outline of Assyrian history, compiled from the inscriptions of 
Nineveh : and also a sketch of the Assyrian Pantheon, de- 
rived from the same source. To us, as Ethnologists, the im- 
portant light thrown upon ancient geography, and the con- 
nection of the people with their several localities, is of equal 
interest to any of the Assyrian discoveries. The chronology 
is of great value ; and these, together with the synchronisms 
of Biblical history, are already clearing away some of the 
Ethnographical darkness which yet enshrouds that interest- 
ing part of Asia. 

Dr Hincks read a paper at the Belfast Mcetmg, in Sep- 
tember last, of the British Association, " On the Ethnolo- 
gical hearing of the recent discoveries in connection with 
the Assyrian Inscriptions," which claims our attention. He 
considers the Assyrian language to belong to a family akin 
to that of the Syro- Arabian languages hitherto known, rather 
than to that family itself. Dr Hincks pointed out the fol- 
lowing resemblances, or what the Assyi-ian had in common 
with the Syro-Arahlan family. 

It has verbal roots, which were normally triliteral, but of 
which some letters might be mutable or evanescent, whence 
^ise different classes of in'egular verbs. These roots adi 



^ffikd 



Mr Call on the recent Progress of Ethnologi/. 19 

not only the simple conjugation, but others in which radical 
letters are doubled, other letters added, or both these modi- 
fications made at once. From these roots verbal noons are 
formed, either by a simple change of the vowels, or by the 
addition of letters, such as are called, in Hebrew, Hee- 
biantic. 

Tho Aasyidan agrees with the Arabic more closely than 
Wth any other of the Syro- Arabian family in these respects : 

Isl, In forming the conjugations, consonants are inserted 
among the radical letters, as well as prefixed to them. This 
takes place regularly in Arabic, but in Hebrew only when 
the first radical is a sibilant. 

2d, The termination of the aorist varies as in Arabic, 
flifi'erent verbs takiug diffei-ent vowels between the second 
and third radicals, while the first radical sometimes termi- 
nates the verba, and sometimes takes after it a or u ; and, 

3rf, The forms of the plural vary, and the cases of nouns 
differ in a manner which resembles, in some measure, what 
takes place in Arabic. 

The Assyrian language differs from all the Syro-Arabian 
languages yet known in the following respects : — 

Ifl^, Where they have A it has s in a variety of instances, 
and especially in the pronouns and pronominal affixes of the 
third person — Su, si, sumt, sina ; sa, sa, si, sun, and sin — 
most of which resemble forms in other languages, if only 
A be substituted for s. The same difference occurs in the 
characteristic of the causative conjugation. In these re- 
spects, but not by any means generally, the Assyrian agrees 
with the Egyptian, and, through it, with the modern Berber. 

2d, The Assyrian has no prefixes, such as b for in, I for to, 
which occur in all the Syro-Arabian languages. In place of 
these it has separate prepositions: and to evoid the awkward- 
iiefis of joining these to the prenominal affixes, and perhaps 
for greater clearness, nouns are inserted, forming compound 
prepositions, as Ma Icirhisu, "in its midst," for "in it." Com- 
pound prepositions may be used, also, before other nouns, as 
itia. kirib Intl. Sometimes the Assyrian uses affixes as sub- 
B^tutes for prepositions. Instead of ana, "te" ot ""^c'c" 
Mefore a noun, ish may be aijcled. Ttus, tor " a, s'^oi" \9. 
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expTCBsed iiidiffrrently by ana thallati and e 
Tills last form has tfiiicli of the nature of an advcrti, and has 
Wtne resemblance to the Hebrew noun with the locative. In 
place of lah, the prononn, generally ma, is adopted a& a sub- 
Btitate foi- ana. Thus sw-ma is " to him," and answers to 
le-ho, from which lo is contracted ; the Hebi-ew prefisingthc 
representative of " bo," while the Assyrian posttixes it, 

S-i, Tlie Syro-Arabian languages make frequent useof *^ 
preterite, in which the distinctions of number and persoari 
confined to tho end of the root ; but the Assyi-ian rejects li 
or at least uses it in an exceedingly sparing manner^ 
ibis account Dr Hincks proposes to consider the Benoni^p 
ticiple, masculine, singular, in reffimcu as tbe root. 

4(&, Tlie varieties in the tennination of the future are n 
eonnected with any particles that may precede thei 
themselves indicate different tenses, Tbe termination <tii( 
ie certainly a pluperfect Thus, where mention is madog 
"that Marduk Baiadan, whom I had de/eakd inmy i 
campaign," the verb is askitmi : but whenever " I defeal 
occurs in the simple narrative, as/cun or askana, or, In tail 
ferent conjugation, aalakan is used. This law has beenfa^ 
established. Tbe addition of a seems aot to change 1 
sense ; it is added to every verb when what it goveii* i 
lows it, and to some verbs even where it precedes it. Tht| 
arc chiefly such as denote locomotion. 

The resemblance of the most common Assyrian prepol 
tions, and that of the pronouns, also, to the Indo-Europod 
form is curious, and points to a common though remd 
origin. 

The Babylonian inscriptions are in the same language fi 
the Assyrian. This was probably tbe court languagsil 
Babylon ; but the common people most probably used i 
Chaldean language, in wbich some parts of the Books of I 
and Daniel are written. 

Ml' Hodgson is still contributing towards our knowlet 

-of the monosyllabic languages in Trans -Gangetic India, t 

' the results of his inquiries are recorded in the Transattiitt 

'^'bf ihe Bengal Asiatic Societt/. The present war in Baroj 

SRt, Open up that and the surrounding coutitriieS'j 
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£ihiioIogical inquiry ; and should (he dynastic smuggle which 
is.nQW going on in China, be finally settled by British arms 
or diplomacy, we may hope for the opportunity of studying 
thore pei-fectly the Etlinology of that vast empire. Trana- 
Gangetic India and the Chinese empii-e may be considered as 
one.estensive Ethnological ai-ea, the languages of which are 
monosyllabic and the religion Buddliism. 

Mr Oldham, Geologist to the Indian Survey, has been 
studying the hUl-tribes north of Sylhet ; and a Talnable com- 
munication was read to our Society on the subject on the first 
night of the session. We may expect further knowledge of 
these various tribes from htm, as he has gone to that locality 
a second time with specific objects of inquiry. He says : " I 
am satisfied the language is monosyllabic : and I think the 
Garo tribe is more nearly allied to the Kassias, Kukis, Ka- 
«hari, and Munipari, than with the Bodo or Dhimal." He 
is now studjing the mutual i-elationship of tlieae hill-tribea. 

Mr Logan, another of our Fellows, continues his scientific 
reseai'ches in the Indian Archipelago. He and his band of 
contnbutors record the result of their investigations in the 
. Joamal of the Indian Archipelago and Eastern Asia. Re- 
aiding in that distant part of the world, they devote their 
energies to the study of its nature. Mr Logan's contribu- 
tions to its Ethnology are of the highest character. Hid 
papers on the languages of the ludo-Pacific islands place him 
in the foremest rank of ethnological philologists, and give us 
more precise ideas of tiie migrations which led to populating 
tliose islands. 

Mr Logan is animated by an intense desire of knowledge, 

- with an untiring zeal in its pursuit, and aims at the high ob- 
'ject of exhausting his subject. In a letter which I lately re- 
ceived from him, speaking of the Polynesian languages, he 

'- says : " I think you will find that I have pretty well exhaust- 
ed our present linguistic data in my forthcoming chapters, 
:and thi-own new light on the Polynesians, but we require 

'■ imore facta for Micronesia and Papuanesia, before we can go 
further. In my next chapters I take each geographical 
' gi'oup separately (e.^. Sumatra and its islets, Java and its 
islets, Borneo and its islets, and so ou to KoV^ueavai^ .... 
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" Within the last six weeks (January 6, 1853} I hare re- 
ceived vocabulai'iua of several new Borneon and Molnocan 
langUHgea." 

I am anxiously waiting for the continuation of Mt Logan'a 
ehapteve on these languages, for he has already thrown a 
flood of light on tlie KtJinology of the Malays and the Poly- 
nesians. 

A valuable contribution to our knowledge of Buddhist 
Bm-mah is made by the Rev. P. Bigandet, in a translaUOBj 
from a Burmese MS. of a legend of the Burmese BuddT 
called " Gaudama," The MS. was hroughtfrom Ava, whu 
is a great seat of Buddhist learning. The original text n 
in the Pali, from which it had been translated into the i 
nese language. 

Another contribution to our knowledge of Buddhism, aa ^ 
exists in Camboja, entitled, " Notice of the Keligion of i 
Cambojans," taken from a MS. of M. Michei Bishop I 
Dansara, also appears in vol. vi. of Mr Logan's JoiU 
"Whoever has sojourned in Camboja will have remarks! 
certain points of doctrine difficult to reconcile to each o 
and even with those mentioned in this notice. There bll 
nothing wonderful in this. Some are taught in books, othMB ■ 
are the popular beliefs. Moreover, it is not unusual to helHf f 
the Cambojans say amongst themselves, Such a pagoda doMlJl 
not teach the same as a neighbouring one : their books dl>'J 
not even always agree." Knowing the extensive area OVI 
which Buddhism prevails, we might expect it to vary boti I 
doctrine and practice ; but it must be confessed, that I 
this article appeared we had no notion that neighbom 
pagodas varied in their teaching, 

" A Manual of Buddhism, by the Rev, R. Spence llard;^ 
This is a valuable contribution to the literature of our sciend^ 
as it ably answers the question, " What is Buddhism ?" TMJ 
manual is not a work written by the author after the n 
consultation of Singhalese writings on the subject, but te j 
itself an actual translation fi-om Singhalese MSS. So thi 
the work is not a view of Buddhism by a Christian, but hjsd 
Buddhist, and is, therefore, one of authority. The etudyl 
this woA, in connection with the " Eastern Monaohism" 
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tlie same author, publiahed about three yeara ago, wbich 
describee the discipline, rites, and preBent circumatances of 
the Buddhist priesthood, will give ua a complete idea of the 
tiatore and practice of Buddhism. 

The Buddhist religion is that of many millions of people 
spread over a vast area, the whole of which, however, is in 
Asia. The Buddhist religion of China differs somewhat from 
that of India, " The sacred books of Burmah, Siam, and 
Ceylon, are identically the same. The ancient literature of 
the Buddhists, in all the regions where this system is pro- 
fessed, appears to have had its origin in one common source ; 
but in the observances of the present day there is leas uni- 
formity; and many of the customs now followed, and of the 
doctrines now tauglit, would be regarded by the earlier pi-o- 
fessors as perilous innovations." (P. 357.) 

The doctrines of Gotama, therefore, like those of eveiy 
other founder of a creed, have been modified by bis succes- 
soi-s, Buddhism, and its jioworful results, have been too little 
studied by philosophic historians. "There have been various 
opinions as to the age in which Gotama lived : but the 
era given by the Singhalese authors is now the most gene- 
rally received. According to their chronology, he expired in 
the year that, according to our mode of reckoning, would be 
B.O. 543, in the eightieth year of his age." (P. 353.) 

" Journal of a Cruise among the Islands of the Western 
Pacific, includmg the Feejees and others, inhabited by the 
Polynesian Negro races, in H.M. Ship ' Havannah,' by John 
Elphinstone Erakine, Capt. U.N." This valuable contribution 
to Ethnological Science is well illustrated by coloured litho- 
graphs of the natives. This contribution, however, as a 
whole, is not quite new to us, for the Rev. John Inglis accom- 
panied Captain Erakino on a missionai-y tour to some of the 
islands, and gave us an account of it in a paper read in our 
Society, December 10, 1851 ; and made also a valuable con- 
tribution therein to the philology of the Papuan race. 

Captain Erskine's Journal corroborates Mr Inglis' tour, 
and also adds to our knowledge of other islands intlie West- 
ern Pacific. 

We mayexpect further information cofiCCT'(\m^\ke'?wi&<i 
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islauda from Captain Deubain'e expedition, which is now nl* 
that ocean 

Mr Brierly, wlio accompanied tbe late Captain Owen 
Stanley in the '■ Rattlesnake" to New Guinea, the Loiiisade 
Archipelago, and the North-Western Pacific Islands, is en- 
gaged in preparing for publication the ethnological materials 
wliich he gathered in tliat cruise. His abilities as an 
cbserver, and the oi>portnnities he enjoyed, have been turnedJ 
to good account ; and I am able to say that his forthcom 
work will extend onr knowledge of the Ethnology of t 
area. 



America. — Tiie study of the Ethnology of North Ameri 
is being pui-sued with tliat energy and comprehensiveness q 
purpose which cliaracterize that people. The Government ■ 
the United States appointed a commission of well-qualifiq 
men to atitdy, record, tind publish historical information coi 
cerning the Indians in its territory. A magnificent work ■ 
quarto is the result, of which the second volume reachaf 
Europe in tbe autumn. This work contains a descriptio 
history, with the manners, customs, and language, a 
hibited in copious vocabulai'ies and grammars, of the ser^ 
tribes of Indians. The two volumes already published i 
well illustrated by copperplates and woodcuts. The coq 
preheusive design of giving a systematic account of i 
people who are fast fading aivay before the advances of i 
Itiglier civilization, is one that we might copy with great advai 
tage to otir national character both in Ei*itish America and M 
our other colonies. 

The Smithsonian Institution, in its systematic cultivation 
of natural knowledge, embr.ices that of Ethnology, and in itfi 
volumes are found most valuable contributions to the Arche- 
ology of the Indian tribes. The researches connected with] 
the eurth-ivorks of the Mississippi Valley, by the Hon. E. OM 
Sipiier, who is a Fellow of our Society, in vol. i., and thosefl 
connected with the earth-works in Ohio, in vol . iii., byj 
Charles Whittlesey, Esq., are important contributions to thel 
ancient Ethnology of those districts. 

The American Ethnolngictl Society is not idle, but, on ttrt 
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contrary, is contribntiDg its quota to tbe elucidation of Ame- 
rican EUinology. The first part of vol. iii. is just issued 
from the presa, and contains much new and interesting mat- 
ter. The Hon. E. G. Squier, whose work on Nicaragua is 
an authority, is still studying and throwing a light on that 
district. A paper, " On tlie Al-chseology and Ethnology of 
^Nicaragua," in the pi'e,sent Part, is a valuable contribution to 
our knowledge, both of the tribes and of their languages. 

■J'rior to Mr Sfpiier'a visit, our information of this interest- 
ing district was very meagre ami sketchy. A knowledge of 
these tribes is likely to point out what relationship existed 
between the Mexicans and Peruviana, and also tbe relation- 
ship of both to the great American family of Man. 

The British Association for the Advancement of Science 
has printed for circulation, in order to rightly direct inquiry, 
£. new edition of Us queries, under the title of " A Manual of 
Ethnological Inquiry." From the circiiraatancc that tbe 
.leading Ethnologists of Great Britain belong both to our 

, Society and to the British Association, there is a unity of 

^action in tbe two Societies, in the endeavour to collect the 
facts and data of our science. And my being Ethnological 
Secretary to Section E, as well as Honorary Secretary to our 

■ Society, the object of tbe Association in tbe distribution of 
its Manual can be more fully carried out. Copies have 

^already been sent to nearly every missionary station in toe 

. world ; and from tbe concise directions as to what to observe, 
we may expect a large moas of facts to be bi-ougbt together 

'for tho advancement of Ethnology. — (From Sketch on the 
Recent Progress of Ethnologt/. By Richard Cull, Eaq.) 
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On Cohesion of Fluids, Evaporation, and StMtn^Boite 
Explosions. By Lieut. E. B. HoNT, Corps of EngineeH 
U.8.A.* Communicated by the Author. 

I now wiah to present a eimple exposition of the meoha" 
nlcftl theory of cohesion in fluid masses, and from thia to de* 
duce the structure of a fluid surface, shevFing that ita cohesive 
Btrengtli is much less than that of the interior layers. The 
result furnishes a clear and direct explanation of the great 
fact of evaporation, and shews why, in all cases, even in ebultJ 
lition, evaporation is a strictly surface phenomenon, 
follows an explanation of one of the chief causes of steaiB 
boiler explosions, and the easy suggestion of a very practice 
remedy; also an explanation of the heating of fluids to higl 
temperatures, as observed by Donny, and of the entif 
agency of contained air in ebullition. 

Several years have now elapsed since, in tracing out I 
results of a liighly general theory of molecular mechanics, 3 
occurred to me to call in question the commonly-receirf 
views as to the amount and charact€r of a fluid cobeaioll 
Kegardlng all cohesion as directly a function of the distand 
between adjacent molecules, it was quite impossible to imS 
gine that the exceedingly small difference of the intermolecij 
lar distances corresponding to the fluid and solid forma 
Bpectively in any given substance, could produce that vet 
great diff'erence of cohesive strength so generally conceirM 
to exist. The slight difference of volume, for instance, 
tween a solid and fluid pound of iron, would not lead us I 
anticipate any marked difference of cohesion, so long as < 
regard this cohesion as any tolerably simple function of t 
intormolecular distances. 

The ordinary experiments professing to measure fluid i 
hesion, are by no means cases of direct rupture, and indftl 
furaish no measure whatever of actual cohesive strengi 
The common experiment of separating, by counterpoisiM 
weights, a disc from a fluid which wets it, furnishes no indf 
cation of the cohesion in the mass of fluid, but merely sheHJ 
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the force required to break the fluid surface. Donny's expe- 
riments bIicw positively that the yielding is hero entirely at 
the surface, progressing through the tnaBB by the succesave 
breaking of the successively formed surfaces, only a mere 
fluid filament being at last broken by direct rupture. It ia 
traly a case of capillary action bet\veen a horizontal fluid sur- 
face and ft horizontal solid circular surface, and like all other 
capillary action exists primarily at the surfaces only. Ex- 
cept in the frequently observed adhesion of well-boiled mer- 
cury in barometer tubes, to heights far above the true baro- 
metric level, we have in fact no record of any experiments 
exhibiting the resistance ofiered by a fluid mass to direct rup- 
ture, which only ought to be t-alten as a true measure of cohe- 
sion. All the common viewa of a slight fluid cohesion are 
baaed on erroneous interpretations, in which the effects of 
the easy mobility of parts in fluids are very loosely imputed 
to a low value of cohesion. Once clearly understanding that 
surface yielding gives no measure of cohesion or direct re- 
eiatance in rupture, we can readily see that the prevalent 
ideas on this aubject are without support. 

If w6 study the phenomenon attending the condensation of 
gases and vapours into fluids, it is apparent that while eon- 
tiguous molecules ai-e still at distances many times as great 
as that characterizing the fluid state, the cohesive attraction 
manifests itself appreciably. Steam instantly condensing, at 
the rate of a foot of steam to an inch of water, shews that in 
water the cohesive action of a molecule extends effectively 
through a sphere whose diameter is at least twelve times the 
distance between adjacent molecular eentrea in the fluid. 
Hence in water the radius of effective cohesive action must 
be so great as to include several molecular layers. The mo- 
ment a gas ceases to follow Mariotte's law, cohesive action 
becomes appreciable ; and this is proof enough that in masses 
many layers contribute their action in making up the total 
cohesion. 

If we conceive any fluid mass to be distributed into layers, 
then the correct measure of fluid cohesion will be the force 
-reqaisite to produce a direct simultaneous separation of all 
.Jhe parts alon^ a unit of the dividing RMTiRce 'Vie^.wft'i'ft. Vwq 
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lnycrc, or ea£)i term bas ftpproxhoatelj only ooe-balf of 
vala« fur the interior. Hence the valae of x ia approximatelj 
fmljr otie-halFof Ifae interior valae, or the cobesioa along a flur- 
fnce in kboQl oTi«-ha1f nfaat it is m ititin the mass. Bat as this 
value gives a rsrefication also along the surface as well u 
along tiie normal, it will therefore be much diminished, so as 
to become less than one-half the general valae. Thus bolh 
along the normal and along the sarface, a weak cohesion is ■ 
neccssar)' characteristic of the bounding layers of material 
tUMseti, both flnid and solid. The result thns reached in re- 
spect to a mass in vacuo, would not be greatly affected in tli^i 
ordinary atmosphere. 

It is somewhat remarkable that Poisson^s capillary theory, 
as stated by Mossotti, in Taylor's Scientific Memoirs, 14 
basud essentially on an analysis of the 6uid surface, in 
which the halving of the normal layer is totally overlooked. 
And tho cohesion along the surface is declared to be the same 
OS in the mass, the surface layer only having been taken into 
account. I have not seen Poisson's work, but it is singulap 
that MosHotti should either have made such an oversight, ov 
have failed to detect it ia Poiasiin, if he really committed it. 
It is a radical defect — even using Poisson's own bypothoV' 
sis — and must directly affect, or even invalidate, his wholo' 
theory. 

I come now to an important deduction from the preceding' 
discussion, Fluid surfaces are in 0. state of weak cohesion 
as compared with fluid interiors ; hence a partially atm< 
spheric condition of rarefaction exists along such boundii 
surfaces. If, then, we assimilate heat to a molecular repi 
sion, aa is customary, we see at once that as tho temperat) 
is raised the weak cohesion in the surface layer will 
wholly oveiTorae long before the mass is heated to that poii 
which will overmaster its internal cohesion. Hence the si 
fa n I 1 11 ft- ly pass off as vapour, while a stroi^ 

h t U t th ghout the entire mass. Evaporn 

t th at s rfaces, at all temperatures abofl 

th t h h 1 t ffi t overcome tho weak surface coh^ 

Th 1 1 t r structure necessarily characterii^ 

hg the limiting layers of fluids, ia the true and full exvlana- 
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tion of evaporation in all its forms. From this we see that 
a fluid mass, without interior or exterior aiirfaces, or so in- 
closed as virtually to answer this description, mightbe heated 
up far above the boiling-point witbout boiling, "We see that 
ebullition is but the effect of an internal evaporation starting 
in minute air-bubbles, and growing with the expanding bub- 
ble. We see that water entirely freed from air-bubbles, and 
if^ith a restricted open surface, as in Donny's tube experi- 
ment, should go on heating up far above the boiling poiut, 
until at last the whole heated mass would flash into steam 
with au explosion. All the phenomena described by Donny, 
in his excellent paper in ihe-Annales de C'khnie et tie Phy' 
sique, follow as easy and obvious deductions from this con- 
stitution of the fluid surface. Indeed, we do not at all wonder 
his being forced, from his experiments, to conclude empiri- 
cally that there must be some peculiar quality in surfaces. 
■which makes evaporation take place so much more readily 
on them than in fluid masses. "We see, too, how utterly 
fallacious are the experiments usually taken, as measui'iug 
fluid cohesion — they being in fact only results of the weak 
cohesion in surface layers — which, with the free mobility of 
fluid parts, fully explains all the observed results. This fully 
explains how a too perfect boiling of the mercury in barome- 
ter tubes makes it adhere at the top with such tenacity. It 
explains Eerthollet's experiment on the forced dilatation of 
fluids, in which a deaerated fluid, sealed when hot, does not 
shrink in cooling for a long time, but at last breaks and col- 
lapses — indicating that it has borne a great tension before 
yielding. Prof. Henry'selegantexperiments with soap-bubbles, 
in which by measuring the tension ofthe inclosed air, he isable 
to deduce, iirst, the compressing force, and thence the cohe- 
BJon of the fluid film, with a very great value, furnish an in- 
dependent confirmation of the same general views. We may 
remark that the heterogeneous structure of the outer layers 
would destroy the mobility of their parts, and give a film- 
like character to the fluid surface, while all within this film 
would have free mobility. This, with the additional fact of 
a drawing inward of the outer layers, by the unbalanced co- 
i.'!t^^f-.9fi*'^ ^ ^^^ layers near the surface, ex^\Kax% •(!&&_ 
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great vanety of formal phenomena exhibited by drops, buW 
bles, and fluid surfaces. 

About four years since, I conceived the idea of directly 
measuring flnid cohesion by rupturing a pure fluid colanni 
in a cylinder with a moving piston. By filling the cylinder 
with the fluid to be tested, and immersing the piston by tfctt 
aid of a valve closing at will, the force requisite for starting 
the piston will be the cohesion of the column, on allowing fbi" 
fttmoapheric pressure. Of course, the fluid must adhere to 
the cylinder more strongly than it coheres in itself, elsa 
the adhesion only would be measured. Nor must it contsfi^^ 
any air-bubbles, as the presence of one such, however small,* | 
will give a start to the break, by presenting a weak BurfiicBV 
This is the great difficulty of the proposed experiment. In 
May last, I had just begun such an experiment, on mercury, 
in an amalgamated cylinder, but the requisite precautions 
for excluding air could not be taken for lack of time, as 1 was 
obliged to leave my station before the apparatus was com- 
plete. The rapidity with which the mercury rushed past 
the piston, in the rough trials made, shewed that some pack- 
ing will probably be requisite in a deliberate measurement, 
and this again will present the difficulty of introducing atf ' 
unamalganiated surface in the mass to be broken. The prii^'T 
cautions requisite for a pei-fect trial of the experiment s 
quite numerous. I anticipate that exceedingly small aW 
bubbles will have the efl^ect of making the indications irregu*' 
lar, as the smallest bubbles will only start a break on theap^ 
plication of very considerable force. 

I will now apply this discussion to steam-boiler exploB 
The condition requisite for ebullition in boiling water! 
simply that air-bubbles in the heated portions shall presei 
on their boundaries the weakly coherent surfaces requiaittf^ 
for evaporation to be established. Perfectly deaerated watery 
with a limited surface, would not boil at all, but n 
steadily heat up until it reached that point at which it w 
flash explosively into steam. Now, one chief cause of steaia 
boat explosions is clearly of this description. The boat sto^ 
at a wharf ; " the doctor," or pump supplying water to i 
engine, being worked by the engine itself, stogs its wata 
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supply when the engine stops. The water in the boiler goes 
on boiling until all the air-bubbles are boiled off from the 
water, and their air is mixed with the steam above. There 
then ceases to be any evapontting surface, except that on the 
top layer, which is fartliest from the heating surface, and 
quite inadequate to the consumption of all theluateuppUed. 
Then the mass of water begins to heat up, and it goes on 
storing up the unconsumed caloric, until the water is fai' 
hotter than the head of steam would indicate. The engineer 
then starts the engine ; this starts the pump, which tbrowa 
a stream of air-charged water directly into tlie glowingHuid. 
The heat instantly finds its outlet by an overwhelming eva- 
poration on the newly supplied bubble surfaces, and a tumut* 
tuous ebullition I'ollows. The gathered stoi'e of heat flashes 
off a portion of the water into steam of excessive tension — » 
tension such as nothing can withstand. The teiTitic conse- 
quences arc too often witnessed in those fatal catastrophes 
which have given to our western rivers such a tragic repu- 
tation. No one can examine a list of western steam-boat 
explosions without being forcibly impressed with the fre- 
quency of these accidents just as the boat is stai-ting from 
the wharf, after a landing. It seems to me beyond doubt 
that many of these occur just in the manner now stated, 
and from the deficiency of air-bubbles in the boiler. We sou 
in this reasoning, too, a sufficient explanation of dry steam, 
or steam hotter than its tension indicates. The heating is 
then going on faster than the evaporation, and the steam is 
thus heated as if it wei'c not in contact with the water, or 
were in a vessel by itself. 

It is not always thot the remedy for a danger is as obvious 
and as easily applied as in this case. It is only necessary to 
keep the pump in steady, slow operation, while the engine is 
at ,i^st. It should always be capable of an independent 
movement, and should constantly, while a boat is fired up, 
ba kept at work, however slowly- By this means air for 
ebullition will always be supplied, and the aecumulation of 
heat in a sluggish mass of water cannot then go on until 
the explosion point is reached. The field over wiiieh I have 
thus ra-pidly traversed is one requiring tmic\i. ^a\Ae'Q.\. sW\"i 
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fiesearcha in Embryology ; a Note supplementary to Fa^m 

, f»il>lkJi,e<ii't-ihe JPHlosophical Trafieactiorw forl&SS, 1S39, 

, ttnd 1840,.sh€wiHy tjie Con/i-niation of the rrinc'ipal Facti 

I there reconled, aH4 pointing out a Correepotnience he- 

. tiufen eeriain Struelurea cojinccted with the Mamm^er^m 

Ovum and other Om. By Mautik Barry, M.p.,'^.Ri|. 

F.B.S.E.* (Communicated by the Author.) , , , 

The following are some of the principal facts recorded in 
my Papers on Embryology : others will be mentioned farther 
on. 

1. The spermatozoon penetrates into the interior of' tJie 

2. The germinal vesicle persiata beyond the period at wWch 
it had been supposed to disappear. 

3. Cleavage of ilio yelk, previously noticed in Batracbiaa 
Reptiles, and some Osseous Fishes, takes place in the ovum 
of the highest animals — Mammalia. 

4- This cleavage of the yelk is effected by means of ffiis 
nuclei of cells. 

5. The nuclei effecting cleavage of the yelk have their ori- 
gin in the germinal spot, which divides and subdivides to 
furnish them. 

6. The nucleus of the cell neither " remains unaltered," nor 
" is absorbed as useless," after the formation of the cell-mem- 
brane ; but continues to display properties which shew it to 
be the roost important portion of the cell. 

7- Ova of the Rabbit destined to be developed, are in moat 
instances discliarged from the ovary in the course of nine or 
ten hours post co'itvm ; and they are all discharged about the 
same time. 

Two of these facts, viz., that regarding the period at wbich 
the ovum of the Rabbit is usually expelled from the ovary, 
and the fact that cleavage of the yelk takes place In the mam- 

• The subitance of a. Piipw rsad before the Soyal Bocielj of Loudon, Juno 
16, 1853. 



Dp HftrMn Barry's Researches in Embryology, 87 

miferous orum, — both of which I published in March 1839,^ 
received immediate confirmation. All the others were denied, 
Yet since then they have all, without exception, been abun- 
dantly confirmed- Some of these facts, however, remained un- 
■ acknowledged for so many years, that the original record of 
"them was forgotten. These have proclaimed themselves 
i, of some of the lower animals, and observers are pub- 
lishing them as quite new, though really no moi-e than con- 
firmations of facts firat observed in the mammiferoua ovum, and 
TaovAe^'iTi the PMlosopMealTraneactionB many years before. 
Up to the period when I communicated to the Royal Society 
.the second series of those Researches, entire ignorance of the 
time post coitum when the ovum leaves the ovary had so com- 
pletely prevented the obtaining of ova from the Fallopian 
tube, that nothing was known of the essential part of the 
joaflimiferous ovum between its expulsion from that organ, 
and a comparatively advanced condition of it in the uterus. 
Ily a determination of that time the hindrance in question was 

amoved ; it was thus made comparatively easy to procure ova 
1 the Fallopian tube, in one of the Mammalia at least — 
tte Rabbit. And vei-y soon afterwoi-ds a work by Professor 
jBischoff appeared in Germany on the mammiferoua ovum, ac- 
knowledging that Barry seemed to have been right in his an- 
nouncement that the time post co'itam when the ovum of tha 
Babbit usually leaves the ovary is about nine or ten houra.* 
To determine the time in question, was a task requiring a 
great deal of patience, and attended with dif&cultiea of no 
cpmmon kind. But inthecourseof that inquiry I became ac- 
quainted with the fact that there was another period also in 

ixe existence of the mammiferoua ovum regarding which 
nothing whatevei' had been ascertained, — the period interven- 

ng, between the coitus and the expulsion of the ovum fi-om 
the ovary. I saw changes then taking place in the ovarian 
oyvHn,, without a knowledge of which it is impossible to under- 

staiid the ovum in any of its future phases. And it ia mainly 
'to what was noticed by myself during the inquiry now referred 
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my obnervftiion of nearlj- all the facts just mentioned 
any one of Ihesewoold have repaid the labour. Had Bisdwff 
duly examinL-d the ovum after the coitus and before ita ei- 
pulsion from the ovary, for which nine or ten honrs 

iple opportunity, he would have seen it becoming more 
ttore prepared for fecundation, might perhaps have met 
it at the very moment of this change, and would at all 
hare had the opportunity of witnessing the effects thereof in 
their most incipient stages. He would then have understood 
the ovum better in the Fallopian tube and uterus, and 
not have denied facts which have since established tfaemsel' 
in ova of some of the lower animals, notwithstanding the 
Bcuring yellt, and in spite of all the outcry which Bisdii 
raised against my announcemenit of them. 

Thus while some laughed at what I maintained rej 
tlie germinal spot, they gave drawings shewing that at the 
name time they had divisions and sub-divisionfiof this myi 
riouB body before their eyes ; obscured however, in the 
they examined, by a quantity of yelk not present in a »ol 
form, in the mammiferous ovum. Hence the importance 
examining the latter at the early period just mention« 
And I now have the satisfaction to see that the illustiii 
names of Von Baer and Johannes MUller may be added 
those who at length find just what I had described as seen 
the Mammalia, that the germinal spot, dividing, fiimishea 
nuclei of the cleft yelk-balls, 

The importance of the nucleus of the cell, the part it takes 
in producing secondary deposits, and its divisions for the pro- 
duction of young cells, I believe to be now doubted by very 
few of those who have really made adequate inquiry. Ti^ 
Op to tie time when these faots concerning the nucleus w< 
recorded in the Philosophical Traiuaciions, no one had qu^l 
tioned the views of Schleiden and Schwann, — that after the 
formation of the cell-membrane the nucleus either " remains 
unaltered," or " as a useless member is absorbed." Thus 
Schwann, when discussing the question, whether the germini 
young cell, or the nucleus of the yelk-cell, re-j 
■■ be the first, it is very probably the most esBeil/ 
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tiftl fouudatiou of the embryo ; but if it be the nucleua of tUs 
yelk-cell, its importance ceases with the formation of tlia 
felk-cell, and according to the analogy of moat cell-nuclei it 
must subsequently be either entirely absorbed, or continue 

for a time without forming any new essential object,"* 

My observation that the spermatozoon penetrates into the 
interior of tbe ovum, after having been by some neglected 
aaxd by others denied for about a dozen years, and even as 
lately as in 1852 being ridiculed by Bischoff as " born of the 
imagination," has at length been fully confirmed ; and this 
in twoquarters, by inquirers acting quite independently of, and 
usknown to one another, — in animals, moreover, not fai> 
irom the lowest in the scale, my own researches having been 
made at the other end of the animal kingdom in the highest 
class — Mammalia. One of these confirmations was made in 
this country by Dr Nelson, the other in Germany by Dv 
Keber. The researches of the former were on ova of an 
Jiintozoon, those of the latter on ova of the fresh-watep 
Mussel. Nelson's paper was published in the PhUoaopMcal 
Trofisacttona for last year ji* that of Keber has been published 
in a separate form.^ It is impossible to read the accounts 
given by these observers without feeling the fullest confi- 
dence in their observations, made and repeated as they evi- 
dently were with care and patience that leave nothing in 
these respects to be desired, * 

It was found by Nelson, that the spermatozoa penetrating 
each ovum of tbe Entozoon he examined were in considerable 
number ; but by Keber, that only a single spermatozoon peite- 
trated the ovum of the fresh-water Mussel. Nelson is one 
of those who now find in animals at the other end of the Ani- 
lanl Kingdom what I had shewn in Mammalia, that the ger- 
minal spot, dividing, furnishes the nuclei of the cells out of 

* " MlkroBkoi)i9ahe TJDtersuchungon iibei die UcbGreiDstimmDngen In ilar 
Eltraktar uud Aom Wavhsthum dcr Thiers und Pfl^nien." Barlin, 1838-9. 
B. 660. 

< t " 2%a B^fodu4ti«n of Aiearia Myetsx. Phil, Trans. 1853, Part ii. 

X"Ot Sptrmaloieunm Intnitit in Ovula. " KUnigslieru, 1853, (Tlio obsci- 
vntions were on Vnio and Anodenia, and made in 18133.) 
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P-rtinrhicli ftriaes the new being ; an opinion which, as will pH 
seiitly be shewn, is tliat of Keber aleo." 

Keber describes the penetration of the spermatoaoon into 
the interior of the ovimi in Unio and Anodonta, through an 
aperture formed by dehiscence nf its coats, analogoui 
micropylo in plants ; and he refers to an observation in o 
of several species of Holothuria made by Professor JohsnM 
Miiller, and communicated by him to tlie Academy of Berf 
in I860 and 1851, of what he (MiillerJ considered i 
much resembling that niicropyle. The orifice found by KelM 
to form for the entrance of a spermatozoon into the Muase" 
ovum, seems to correspond to that seen by myself to hw 
formed for tlio same purpose in the ovum of the Rabbit ; 
which orifice I saw ami delineated what I believe to htm 
been the head-like extremity of a spermatozoon on the poi 
of uniting its hynline nucleolus with that of the germinal spi 
Neither Keber nor NeUon, it is true, saw any such immedii^ 
ai|d close connection between the fecundating element and ti 
germiuat spot. Nor do I think that this was essential, seeiijl 
that in the ova they examined, the yelk enters largely inj 
the formation of the new organism; while in the mammifero^ 
ovum (the subject of my observations) it is the fecundate 
germinal spot alone that forms it. Hence they did not trajl 
tliefecundatingelementbeyondtheyelk. Nelson describestl 
spermatozoa as undergoing liquefaction in the yelk, the gq 
minal spot furnisWng the nuclei to efi'ect cleavage of the latte 
Keber saw the spermatozoou.or rather what he terms then 
eleus of its head-like extremity, to divide into nucleoli in ti 
yelk. He acknowledges his inability to solve the (lueation.jfl 
what relation these nucleoli derived from the Bpermatozoa| 
stand to the pellucid nuclei oftheyelk-balls; which nuclei- 
cording to Vogt, Von Biier, Lovcn, Johannes Miiller, and others 
— have their origin in the gei-minal spot-t But after recapitu- 
lating the results obtained, he concludes from the observatioBJ 
of Johannes MuUer J and hia own, that neither the germinM 

■I nwara of my having recorilcd the penaEB 
vum as an CElablished fact ; Uiongh Ket 
the juallue to quote all that 1 bad written i[| 
ject, botb in 1S40 and 1613, 

^ Miiller'a Archiv, 1852. ' 
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Bpot nop the spermatozoon really disappears, " but that both 
ent<>p into the formation of the nuclei of the new organism."" 
And he finally says : " Through observation alone can it be 
decided, whether the nuclei arising out of the spermatozoon 
and the germinal spot unite to pass into the embryonic cells. "I" 
That such union is what takes place in the mammiferous 
ovum I think was shewn by my own observations in \%iO, 
when it was recorded that, before the cleavage of the yelk 
begins, the hyaline centi-e of the germinal spot is determin- 
ately held by the retinacula, up to a certain time, as near as 
possible to the surface of the ovary ; that an orifice is formed 
in the " zona pellucida," at the part where this centre lies ; 
that on one or two occasions I saw this centre of the germi- 
nal spot, apparently without any covering from the germinal 
ve8icle,J actually protruded into ^he orifice in the " zona 
pellucida," as if to meet the fecundating element ; and that 
Blibsequently the germinal spot passes to the centre of the 
germinal vesicle, and the germinal vesicle to the centre of 
the ovum. I added, that the germinal vesicle, which by de- 

■ terminate pressure at the periphery became lenticular, now 
resumes the spherical form, and that an orifice in the " zona 
pellucida" is no longer seen. Such alterations suggest the 
probability of some sudden and important change having been 
effected in the condition of the ovum. The nature of the al- 
terations is such as to induce the belief, that the ovum has 
undergone fecundation ; the mysterious hyaline centre or nu- 
cleolus of the germinal spot having received the fecundating 
element of the seminal fluid, and having thus been the point 
of fecundation. And farther, from an observation I published 
at the same time, it is to be inferred that the fecundating 
element is the pellucid substance (nucleolus) contained in the 

liaad-like extremity of the spermatozoon, a direct union taking 
place in the niammiferous ovum between this substance and 

"the hyaline nucleolus of the germinal spot. I have already 
stated why I think such direct union between the spermato- 

. ■ f KelHsr, toe. cit., p. 50, t lielior, toe. Mi., p- 111- 

.. % IihoveBincre recorded the fact, that so orifieo U jometiniee hmd at the car- 
reaponding pact U otber cells. Phii. Tram. 1811, Fart ii., p. 301, Flutea 17 to 
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soon and tlie geniiinal spot is not essential in ova where tb^ 
yelk entei'a largely into the furmation of the new being- In 
the Qiammiferous oviun. the hyaline centre of the germiiia>l 
spot, and tho hyaline in the head-like extremity of the sper- 
matozoon are both to be considered nucleoli, a mixing or 
comhiuation of which it appears to me yields tlie subetanc© 
out uf which is formed the new being ; and to this mixing I 
apprehend is to be atti-ibuted the resemblance between the. 
offspring and both its parentB."" 

Keber justly deprecates theory when it ia attempted there- 
with to make up deficiencies left by superfieial inveatigatios, 
and gives examples of it in two papers recently published in 
Germany on this vei-y subject, shewing the conclusionB they 
contain to be valueless, annihilated as they are by positiYA 
observation. The author bf one of those two papers ia Bi»i ^ 
ohoff,| that of the other, Kollikei-.J 

I fully adhere to what I first published in 1839, and a 
recoi'ded as established and extended by means of hig] 
magnifying powers in 1840, that in the mammiferous ovunj 
the mulberry-like body into which the fecundated germi 
spot has divided, contains a cell larger than the rest — a s 
of queen-bee in the hive ; and that the embryo arises out a 
the nucleus of this cell, in the form at first of the Bo-calU4(^ 
" primitive ti-ace," and " chorda doraalis." 

This origin out of the nucleus of a cell (instead of, as 1h^ 1 
been supposed, in the substance of a membrane) explains why. i 
in the higher animals, the embryo is formed at one point o£ 
the yelk sm-face, Farther, I maintain the accui-acy of all the 
other " marvellous figures," as Bischoff calls them, given by 
myself of mammiferous ova from the uterus. Before record- 
ing the results referred to in this communication I had sacri-, 
ficedabout 150rabbits,whichyielded 181 ova from the uterus^ 1 
230 from the Fallopian tube, and an uncounted number from 
the ovary, — a largo propoiiion of the latter belonging to tlnj. | 
dark period pioneered in tlie inquiry above mentioned. Anil, 

* See also iriy rcmnrka on thia subject in Mailer's Archiv fur 1850, Haft tI.' : 

t "Theaiie dec Befruditung and iiber die lioliu welclie dU Bpermatoitddetlfl 

dalei spielcD," in WiiUer'a Arebir, 1847, a. *29. 

I "BellrBga ^ar Kenatnias dor GBschlechtiverhSltnliiae." 



I cannot refrain from here repeating that he who, in re- 
searches on the mammiferous ovum, does not very minutely, 
and very patiently, and again and again, examine ova during 
that pei'iod, i.e., in the ovary post co'lhtm, is quite incapable 
of understanding them in the uterus or Fallopian tube. 

Another cause of ignorance that recent worts byn German 
author shew still to exist regarding the mammiferous ovum 
in the Fallopian tube and uterns, is its perishable nature. 
This inconvenience is felt chiefly in examining ova the essen- 
tial part of which has left the centre and reached one side ; 
for the chances are against that side being directed towards 
the eye. You cannot turn the ovum round and round with- 
out destroying it, for to a body so delicate it ia impossible, 
even with the finest hair pencil, to apply an equally delicate 
manipulation. And supposing you at length find one having 
the essential part directed upwards, a few minutes will not 
suffice for the examination, of which some figures that have 
been published aiford ample proof. Some medium is required 
in which the examination may be more perfectly accomplished. 
The smallest ova from the Fallopian tube and uterus it was 
my pi-actice to view imbedded in some of the mucus taken from 
those parts, after I bad excluded the air in a manner formerly 
described.* For any but the sm.allest a transparent fluid is 
required . I tried a large number, and all were found unsuit- 
able excepting one. That one was a saturated aqueous solu- 
tion of Kreoaote, which I still moat particularly recommend 
as a medium in which the ovum may be examined day after 
day, and may he even delineated at the end of several days.^ 

Besides the facts and conclusions already referred to in 
this communication, my papers on Embryology will be found 
to contain others, among which are the following, viz. : — 

8. The existence and mode of origin of a vesicle not pre- 
viously described, which I shewed to be common to the ova 
of vertebrated animals, and to constitute the foundation of 
the Graafian follicle, a vesicle which I followed upwards from 

• Pha. Tram. 1830, Part il., pp. 366, 367. 

t Pha. JVaiM. 1839, Pnrt il., p, 3iS, Hata S, fig. 188, a dcnwiDg taken 
efter the OTom had lain In Kreosole wnter for lliree iv^i- 
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the minuteneBS of jItj^ of a line, and proposed to call Uie 
ovisac. I 

9. Tlie esistcnce and mode of origin of ban dsregulating 
the movements of tlie mammiferous ovum in the ovary, and 
rendering gradual its expulsion from that organ ; which baoda j 
I termed the retinacula. 

10. The existence of vesicles under the mucous memlirani 
of the uterus in the Eabbit, containing a mulberry-like bodjLfl 
one of which I hod seen revolving on its axis. 

In rabbits, of which he sacrificed about thirty in his i 
searches, Keber met with vesicles in large number, each of 
which contained a revolving niulberry-lihe body, revolving by 
means of cilia ; and he found the position of these vesicles to 
be most frequently somewhere in the cavity of the abdomen. I 
He satisfactorily shews such vesicles to have been expell^V 
from the ovary, and mentions facts that induced him to I— ■ 
lieve them to be ova. 

I have no doubt that tliis indefatigable observer la Q>u>3 
right in considering the revolving body in such vesicles to hid 
tho essential part of an unfecundated ovum." There is one 
point, however, on which I am compelled to difTer from him 
in his conclusions, without for a moment questioning the accu- 
racy of any of his observations. He is evidently one who, 
desiring only to aiTive at truth, will not feel hurt by the sug- 
gestion I am about to offer. So far from this, indeed, h^ 
work already mentioned contains s\ special invitation < 
subject. 

I do not believe the ttiembraiie of the vesicles in qnesijw 
to he the vitellary membrane (" zona pellncida"}; and'f 
the following reasons. 

In some of the Mammalia it is so common to meef'vWffi. 
ova that have escaped from the ovary during the rut withbiit 
fecundation, that with others I believe this to tafee placy"' 
generally in the class. Such nnimpregnated ova, howeyerf™ 
1 have lisually found to be accompanied hy their ovW^ei 
which also I have no doubt takes place generally in this cla 

* It wiiB BiToneooaly Blntcd in a short OolioB which appeared in the last' n' 
bcr of thia Journal, thnt Kober had coDtitlered the vGiicIei In qaestioi 
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of animals. Then the first change after their expulsion friiih 
tbe ovary seema to be the disappearance by liquefaction of 
the " zona pellucida ;"" whigh is not surprising, for it arises 
as a mere fluid, | and seems never to reach niore than agela- 
tirious consistence in the ovary. In the Rabbit, when the ovi- 
sacs thus expelled with tlieir unimpregnated ova do not pass 
ii^to the cavity of the abdomen, but enter the ulorus, they 
liecome connected therewith by bloodvessels, and seem to 
exist for a while therein as parasites. The mulborry-iilie ro- 
Vtilving body tbey contain, no doubt consists of the group of 
cells arisen from nuclei into which the germinal spot divides 
and subdivides; which divisions and subdivisions, therefore, 
I believe to take place without fecundation. But when this 
happens, thei/ do not lead to the formatwn of a cell lurf/er 
than the rest, which I have compared to a queen-bee in the 
hive. The epithelium with vibrating cilia seen by Keber on 
the inner surface of the membrane of these vesicles, appears 
to me to have been what Von Baer denominated the mem- 
brana granulosa ; each granule having become an eptthe> 
lial cell. The membrane of Ihe veeiclea in question, there- 
fore, lined by such an epithelium, / believe to be that ofm^ 
ovisac. 

From tliese remarks it will be seen that, though not taking 
the same view as Keber on one point, I believe that phyal- 
ologist to have sliewn that the mulberry-like body described 
by myself in the Philosophical Transactions for 1839, as re- 
volving on its axis, was the essential part of an unfecundated 
mammifcrous ovum. That observation of mine was quite 
incidental, but I have the satisfaction to knowfrom Bischotf'a 
own remarks that it was that observation that led him to 
look for a revolving body in the ovum of the Mammalia,| 
and which lie was so fortunate in one instance as to find. It 
was the fibrous membrane, — the layer of granules on its inner 
Burface, — the connectioQ by bloodvessels with the uteruB,T--f 



L 



* See n drawing I gave of such an ovisac Trom the infundibulam In the Hog. 
Fiif. Jtram. 1030. Part ii., Plate S, fig. 102, h and/. 

t JW. ,5V«n»., 1838. r»rtliTnate8,fig.rO,/. ■■ -,.i 
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foUmvcd by the expulsion of the ovisac,* So that in Mammalit J 
the oviaac a^ppears to escape either with tlie ovum or after it," 
This brings mc to conclusions, which 1 venture to offer, a 
perhaps sufficient to supply analogies long sought for It 
PhysLologista in vain, viz. -. — 

1. That in the Mammaliii the vesicle I described as i 
foundation of the Graafian follicle, and termed the ovisa 
does not remain permanently in the ovaxy, but is expelbf 
and absorbed. J 

2. That in the Bird the ovum, when escaping from t 
ovary, is accompanied by the corresponding vesicle, — theo^ 
sac, and that ike ovisac becomes the ehell-membrane of t' 
Jlird's e'jff ; the Bird's " egg," aa we call it, being thtts.^ 
shelled ovisac, and the contained " yelk," as is known, 
ijig the true ovum. 

3. That tlie expelled and lost ovisac in the Maminalii 
therefore corresponds to the shell -membrane in the Bii'd. 

4. That after the formation of the ovum, the albuminoid 
contents of the ovisac in the Mammalia correspond to the oi 
bumen in the Bird's " egg." 

5. That my retinacula in the Mammalia after all find thej 
analogue in the chalazEe of the Bird; and that botli have tJ 
origin in the granular contents of the ovisac, which, at t 
early period, ore in appearance just the same in both. 

6. That the shell-membrane of the Bird's " egg" is thui 
a primary cell. 

(We next come to the " zona pellucida" in the ovum o 
Mammalia, known to correspond to the vitellary membraiM 
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in the Bird's " egg ;" whicli latter I fonhtl to be orii/hialHi/ a' 
perfect " zona pellncida," — its consistence almost flofd.*) 

If the analogies now pointed out be admitted, they will of 
course be found applicable, more or less, to the ova of other 
animals, as well as to the ovum of the Bird. 

They will also serve to explain the occasional prcaonce in 
the Bird's " egg" of more than one yells (ovum) ; obviously 
referable to the same cause as that (to be presently men- 
tioned) sometimes producing in Mammalia several ova in one 
Graafian follicle. For, it must bo remembered, the founda- 
tion of the Graafian follicle in Mammalia is the ovisac ; and 
the ovisac I have just stated my belief to become the shell- 
isembrane of the Bird's " egg."t 

(The existence of my retinacala is actually among the 
fA6tB that Bischoff has denied. I must confess that this ap- 
pears to me to imply investigation so superficial, that I do 
not wonder at denial in the same quarter of facts requiring 
far more profound research. For instance, the penetration 
of the Spermatozoon into the ovum, my observation of which, 
— though the fact was stated to have been demonstrated to 
an Owen and other men of eminence, — Bischoff ridiculed as 
"bom of the imagination." Tliose who, from such denial, 
have been led to doubt the existence of the retinaeula, may 
be convinced of it without the trouble even of opening a 
Graafian follicle, by simply examining the latter in the Rab- 
bit, or still better in the Ferret (irusfela Furo), from the ox- 
teritfr of the ovary with a good pocket lens.) 

I cannot refrain from again referring to the egg-like form, 
tapered at one end (this end often found t« be the position 
of the ovum), among my figures of the ovarian ovisac, which 
I believe to become the shell -membrane of tlie Bird. Fo^ 
Buch an early appearance of that tapered form suggestB tlW ' 



* PUa. TVaiiJ., 1833, Plata 5, fig. 95. 

t Id t*iB l>ijg, 1 hBV8 freijuenlly seen thrao, snd not rarely four ova 
GraaBaD follide ; and in tlio Kerict, such instaucss of plurality ace at 
ifivquent. 
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thought, that the shape characteriBlio of the Bird's " egg" j 
first intimated there — in the ovary. And if so, the shape in 
questiou is after all not peculiar to the " egg" of the Bird ; for 
it happens that the ovarian ovisaca to figures of which I am 
now referring, were seen in one of the Mammalia* 



From the observations of Von Baer and R. Wagner, in 
invcrtebvated animals, and my own in two classes of the 
Vertebrata, I concluded, in 1838, that tho germinal ve^ole 
and its contents constitute, throughout the animal kingdom, 
the most primitive portion of the ovum.t Subsequent re- 
search in the Bird enabled me to record this as an established 
fact-i And as the positions to be assigned to the aevwAl ■ 
parts of the ovum, In the language of " cells" have not 3 
been satisfactorily determined, I will here, in that langoagf 
state my own recorded observations. 

There first exists a pellucid particle, which becomea 1 
elliptical " cytoblast." Out of the nucleolus of this " cyta 
blast" there arise the germinal vesicle and its contents ; 
then the outer part of the " cytoblast" foi-ms the membra! 
of a cell, — my ovisac. To this cell the germinal vesidafl 
related as the hollow nucleus to a ganglion globule. Out A 
tlie granular contents of the cell now mentioned is ian 
first, a portion of the yelk around the germinal vesicle, 
then, around the incipient yelk, the vitellary membraoof 
the "zona pellucida" of Mammalia — which arises in a • 
fluid form. 

The occasional presence of two or more ova h 
ovisac, ia to be explained as follows. It sometimes happ« 
that before the formation of the membrane of the ovUae, 1 
nucleolus of the "cytoblast" has divided into two 
ports, each of which becomes a germinal vesicle : and 1 
the membrane of the ovisac, subsequently formed, ia madoj 
inolude the whole of theae, — and we have in one ovisac i 
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or more ova* For out of the contents of the ovisac a yelk 
arises around eacli geiTainal vesicle, and then a vitellary 
membrane ("zona pellucida ") around each yelk. ThU, as 
already said, explains the presence occasionally, not only of 
eeveral ova in a Graafian follicle, but also of more than one 
" yelk " (ovum) in the Bird's " egg," 



X^otes on the Life of the celebrated Dominigue-Fran^ois-Jean 
Arago, Perpetual Secretary of the Academy of Sciencea, 
Member of the Board of Longitude, and Grand Officer of 
the Legion of Honour, ^e. ^e.\ 

The death of DoMisiciTTH-rRANCOia-jEAN Arago has cast 
a gloom over the city; nnd the announcement of this melan- 
choly result, which we deplore and record with sadneaa, was 
received with a heavy, heartfelt regret by hia fellow-citizens. 
The last of one of the bright ornaments of the true old school 
■of science is now no more. The philosopher, the man of 
W science, the friend of truth, the judicious and wise coun- 
%ellor, has left this earth full of years and full of honours, 
having devoted a life of fifty years with a steady determina- 
tion to impi-ove his country, and to advance his fellow- 
creatures. Never during this long period has he allowed his 
activity to be interrupted, nor has he ever flagged or even re- 
coiled from anything that remained to be done. The lofty aim 
of the departed philosopher was ever to unfold the wonder of 
Divine skill, and to develop the laws of Divine government. 
His immortal writings will shed a light on the paths of science, 
as long as the world is governed by the same laws. 

It is our office to give " honour due" to all such manifes- 
tations of intelligence ; and whilst endeavouring to shew the 
extent to which the mental powers of M. Arago were effec- 

• Aa instance of thin, met with in the OTsry of a Bird, ihewing two young 
garminal vesicleB about to ba incluilail in the tame oviaac (and thu9 Ui eiplain 
tbe prBsenca of two " jalks " in tha Bird's " egg,") will lie foand in tUa Phil, 
Tram, for 1841, Part ii., FUte 2S, fig. 165. in the only body In tliia figura 
not mafited by a letter. 

t Prom the Athtnmum, (Juarlwiy Motine, ComnumiBfak'i Newipapar of QlM- 
gow, Bud Cvmplti Bendai, 
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tive in gaining for tnankiDil new truths from Natiire,— 
bave also to examine the degree in ivhicli auch a mind asliia 
was influential, l)y suggestion and by example, in elevatiog 
the spirit of his age. 

The long series of sufferings which brought M. Arago to 
the grave, at a not very advanced age, commenced by dia- 
betes, not very intense, but which rapidly exhausted his 
strength. The diabetes gave way to another malady, which 
continued slowly the lamentable work of decomposition and 
destruction, and which was terminated by di-opsy in the 
chest, with suffusion and suffocation, swelling of the extre- 
mities, &c. Everything announced an early death ; but it 
was hoped that the efforts of science, and the devoted and 
tender care of an afflicted family, would prolong his precious 
existence some days longer. The illustrious patient rose on 
Silnday, 2d October, afternoon, and dressed himself. He went 
to bed again at five o'clock, and took a slight repast. Some 
minutes after, he asked to be raised a little, and to be placed 
in the middle of his bed; then all at once he cried, pressiikv 
his breast, " I am suffocating! lam suffocated!" His (jfe 
tendants hastened to him, and proceeded to light a lamp tlm-| 
better to ascertain his state ; but before this could be dot 
the death-rattle was heai-d, and in less than five minui 
after Francois Arago was dead. The great man has noi 
drawn his last breath. The stillness of death surrounds hi 
accompanied with deep silence and pensive sorrow, swei 
mingled with the full assurance of hope. The close of 
ft life is full of solemn and soul-subduing tenderness. Ths 
living soul has gone — it has gone to the sweets of eternity — ■ 
the eternal home of bis God and his Saviour, His death is 
an act of his Maker, designed for the good both of the li' 
and dead. 

During all his malady his lofty intelligence was not oS- 
scured for an instant. Scarcely three weeks ago, he was 
labouring at a new edition of his celebrated work on Thunder ; 
he recalled what he had read, dictated precious additions, 
caused difficult researches to be made, ic. ; and he asked M. 
Eahinet to prepare for him a table of the best determined 
numbers of the length of undulations, in order that he might 
€• important paper on ijig^it •, \\e cQti;e*A«4 'iSft.'a 
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proofs of his Biographical Notice of Mong? ; he terminated 

hia Notice on PJanets, &e. ; he diecuased with perfect luci- 
dity ; he made profound remarks, &c. The pain of his malady 
affected him a good deal less; every week there WUS a vio- 
^leut conflict between his conscience — delicate to exceea — and 
hi^ physical weakness, the energetic refusal3 of phyaicians, 
B,nd the pressing solicitations of his family ; more than once 
it was impossible to restrain him, and he was seen almost 
,dytiig endeavouring to examine a voluminous correspondence, 
a.s if he wished to yield the last sigh at the post of duty. 

, , The funeral of M. Ar^o took place with much ponap. The 
^pmains of the deceased were transferred to a chapelle ar- 
senic, under the principal gate of the Observatoire, where 
Jlia friends were permitted to sprinkle holy water over them. 
ii the meantime a brigade of infantry, under the command of 
General Kenault, drew up at both sides of the avenue of the 
Luxembourg, where they were shortly joined by 200 men 
if the 18th battalion of the National Guard. The rain, which 
Jmd set in early in the morning, fell without ceasing, which, 
^however, did not prevent thousands from assembling on the 
avenue and in the streets through which the cortege was to 
pass. At noon the procession began to move. It was opened 
by two companies of the 6th regiment of infantry, the band 
pliiying a soiemn dirge ; next rode the General, accompanied 
hy hia staff, and an escort of horse chasseurs, attired in their 
new uniform, green and black, with woollen bonnets, which 
gfive them the appearance of Cossacks. Then came two 
other companies of infantry, the detachment of National 
^Guards, two mourning coaches, containing the clergy of St 
. Jacc[ues du Ilaut Pas, a modest hearse drawn by two horses, 
and followed by M. Emmanuel Arago, tJie son of the de- 
coased, other members of his family, his numerous friends, 
the members of the Academic des Sciences, of which M. Arago 
wa.s perpetual secretary, and a crowd of his political adhe- 
rents, among whom were M. Gamier Pages, his colleague of 
the Provisional Government in 1848 ; M. Pagnerre, one of 
,ita secretaries; M. Bastide, Minister of Foreign Affairs in 
.e Sxecutiye Government under General Ca.N&v^'Rii.ti-, '^. 
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Guinaixl, Colonel of the Parisian Artillery, who, having jointfl 
M. Ledru-RoUin in the demonstratiou of the ConBeryatoigJ 
des Arts dea Metiers, on the 13th of June 1849, was mH 
tenced to baniahment, but was aubsequently pardoned by dfl 
Emperor ; MesBieurB de LaBterie, JuUa Favre, Flandlfl 
Lberbette, and other niemhera of the late Legislative Assei^^ 
bly. Two Imperial state-carriagea came next, in which wen 
seated Marshal Vaillant, Grand Marshal of the Palace, anal 
M. Ducos, Minister of Marine, who directs ad interim the 
department of Public Instruction in the absence of M. For* . 
toul. Two battalions of infantry closed the march. Th6. 
cortege descended the avenue of the Luxerahonrg, passing, 
close to the spot where Marshal Noy was shot, and prooeeid 
cd to the Rues do I'Est, Val de Gra<;e, and St Jacqnea.toth* 
church of St Jacques du Haut Pas. The edifice being siniUt,> 
very few except the family and immediate friends of the dfr" 
ceased could be present at the religious service, which wa« ; 
performed by the parish priest, assisted by a numerous boijy ' 
of the clergy. At one o'clock the cortfffe resumed its mardi, j 
in the same order, for the cemetery of Pere-la-Chaiae, passiil|[' 
through the Rues St Jacques and SoufHot, the square of tiUi , 
Pantheon, the Rues Clovis, Fosses, St Victor, and St BemardL , 
the Quay St Bernard, the Bridge of Austerlitz, the Placwj 
Mazas, the Boulevard Contrescarpe, the Place dela Bastill*,- 
and the Rue de la Rouquette. It was said that this morning 
when the Moniteur announced that the Government intended 
to honour the memory of the illustrioua deceased, the chiefs 
of the Democratic party met, and resolved to recommenA 
their friends not to appear at the funeral. Either their ordelK 
did not reach in time or were disobeyed, for the greatest 
■number of those who formed the cortege belonged to that' 
party, with whom M. Arago did not sympathise, and wte, 
were in anns against him in June 1848. They awaited tlw' 
arrival of the procession in wine-ahops and coffee-houBSB 
along the line of march, and joined it as it passed- 

M. Ranal, a former pupil of the Polytechnic School, and 

one of the young race of philosophers in whom Arago had 

taken a lively interest, pronounced over the tomb of his maa- 

*** llowing brief but touching eulogium :— 

ious Master — MuchAo^ei "UlasV^T.— "StM^ *3iSm 



I 



'"-^M 



Notft on ihe Life of Araiyo. SS 

— It is A duty, and at the same time a very sad hononr, for me 
to express a sentiment which now fills every heart. Thy eon- 
atant aolicilude for the progress of human knowledge has 
always induced thee to take the young by the hand, and to 
inspu'e them with thy passion for sciencp. On the eve of thy 
death, the last word which thou spoke to us was, ' Work ; 
work diligently.' 

" This sublinke lesson will remain engraven on the heart 
of every young philosopher. They will feel compelled to fol- 
low the path which thy genius has opened. In falling asleep 
into immortality, tliou hast desired to teach them that work 
is the only means of doing service to their country and hu- 
manity. Thanks on their behalf. Adieu, in the name of 
pjrouth — in the name of its admiration of thee — of its love 
ftw thy memory — I tell it thee — you may count upon it. 
.Adieu !" 

M. Arago was born in the village of Esther, near Perpig- 
nan, in the Pyrenees, on the 2Gth of February 1786, and he 
-•died at the Observatory in Paris on Sunday the 2d of Octo- 
ber ; consequently he was in the 68th year of Ms age. Gifted 
by natm'e with powers of a higher order than those which 
iu-e usually bestowed on man, he possessed or acquired 
babita of industry which enabled him to develop them in all 
tlieir fulness. Like the majority of really great men, he was 
the architect of bis own fortune. He owed little to fortuitous 
circumstances ; and, indeed, achieved much when serious ob- 
stacles were put bi his path. Suffering no difficulty to bear 
him back, he rose always superior to misfortune ; and, with 
great honesty of purpose and indomitable independence, he 
laboured towards the end which he had in view. From bis 
boyhood this appears to have been his character. When a 
youth in the College of Perpignan, his ambition was excited 
by the appearance of, and the respect paid to, an engineer en 
chef. He learned that this honour might be obtained by 
means of the Poljteehiiic School, and that a searching exa- 
mination in mathematics must be gone through to ensure his 
admission to that institution. Francois Arago then seriously 
commenced mathematical studies, and in 18Q4 Ve e.^^ft-et^'CBtt 
€ehoo} in question with the liigheHt hnnoiirs. 
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,; In;1866, when^saly tw«ity years of age, so mucli had he 
distinguisbed himself, that he was ^poiiit«d a secretary of 
the Board of Lonjotude; and almostimmediatelyafterwarilB, 
Jiia acquir«mcDt£ having attracted the attention of M. Mon^, 
he waa rocommended lu the fitting assistant to M. Biot for 
undertJiking the measurement of an arc 'of the meridian in 
Spain. This scientific labour was considerably advanced in 
1807, when Biot returned to Paris, leaving Arago in ebar^ 
of the important work. 

Id tlie execution of tliis arduous work, MM. Biot and Arago 
were stationed on the summit of Mount Galatzo, one of tlie 
highest of the Catalonian branch of tlie Eastern Pyrenees, 
while MM. Chaix and Rodriguez established tliemselves on 
Mount Canipeeey in Iviea, one of the Balearic Islands. In 
thia cold and desolate position the astronomers remained for 
Hcvcral months, keeping up a constant communication with 
eacii other by uienns of fire signals, lighted up at particnlar 
intervals. Here they were exposed to various kind.'i of pri- 
vations and particularly to the fierce blasts which sweep 
orer these lofty solitudes. Ttie huts in which tbey dwelt 
were frefjuently blown down, and their lives endaDgered. 
But these ca.lamitiea were nothing compared with the dan- 
gei'3 to which they were exposed from the ignorance of the 
people. Before Arago had tinished his work, his colleagae, 
M. Biot, had returned to Paris, and war liad broken out be- 
,tween France and Spain. The tires which blazed at the 
signal- stations were regarded by the ignorant mountaineers 
as telegraphic duupatches informing the invading army of the 
movements of tlio patriots. Arago was therefore denounced 
as a spy, and it required all the courage and skill whi(^ he 
possessed to escape the dangers to which he was thqs ex- 
posed. Born near the Spanish frontiers, lie spoke the same 
dialect which prevails i^ound Mount Galatzo, and, disguised 
in the mantle and red cap of a Catalonian mountaineer, he 
effected his escape to Majorca, ^vhere he found shelter, alojig 
with Jiis papers and instruments, in the fortress of Belyjer. 
After completing in this retirement his geodesical calcular- 
I tions, he obtained liberty, on the condition of proceeding to 
Algier ^ he did by the first opportunity. On his pas- 

siige f ers to MarsoiUes, in aw X\a,evwe ^V\^a.\.ii ^t*. 
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cured for him by the French consul, the shipj when in Bifjht 
of the French coast, was captured by ft ypanlsli privateer. 
Amgo was earned a prisoner to Catalonia, confined in the 
fi)rtres8 of Rosas, and afterwards sent to the hnllia nt Pa- 
lanros. Indignant at the insult offered to his flag, the Deyof 
AIgier3 demanded and obtained from the Spanish GoTem- 
tnent the liberation of Arago, and the whole of the crew. 
Anxious to return to his country, Arago again set sail for 
Marseilles, but, when about to enter the harbour, a violent 
hurricane drove the vessel to sea, and cast it on the rocky 
shore of Sardinia, then at war with Algiers. Being thus 
prevented from landing, the vessel in a shattered condition 
reached Bougia, on the coaat of Africa, about three days' 
journey from Algiers, Assuming the costume of a Bedouin 
Arab, and protected by a marabout, Arago, travelling on 
foot, reached Algiers in safety. Unfortunately, however, for 
our distinguished philosopher, the former Dey, who had res- 
cued him from the hulks at Palamos, had fallen a victim in 
an insurrection, and was succeeded by a man of brntal cha- 
racter, who refused to permit Arago to return to F'rance. 
Thft French consul, however, succeeded in obtaining his re- 
lease, and Arago was safely lauded at Marseilles, in the 
month of August 1809, the vessel in which he had embarked 
having narrowly escaped from an English cruiser, which had 
given it chase. 

"Upon the death of the celebrated astronomer Lalande, in 
1809, Arago, though only twenty-thi'ee years of age, was, in 
opposition to the standing rules of the Academy of Sciences, 
appointed to the vacant place in the section of Astronomy ; 
and, after a fe\v years, he entered upon that brilliant career 
of discovery which has immortalized his own name, and 
added to the glory of his country. Although Arago, when a 
pupil at the Polytechnic School, had voted against the as- 
sumption of the consulate for life, yet Buonaparte, who knew 
how to value an honourable man, never resented this act of 
hostility, and remembering the courage of the young philo- 
sopher, he appointed him one of the Professors of the Poly- 
technic School, and subsequently Director of the Imperial 
Observatory, in ivhicli he resided till bis 3eaV\i. 
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NumeronB researches, experiments, &nd inventions, havi 
iramortalized bis name ; but his principal ckima to renown, " 
are, \sl, maginetic and rotatory polorization ; 2</, magnetiani 
by the action of currents ; Zd, magnetiBm by rotation, Fran- 
cois Arago was an encyclopsedio genius. Sciences, letterri, 
social economy, — his vast intelligence embraced all witli an 
ovctr equal superiority. At the Eeole Polytechniqne, the 
Academie, the Observatoire, and the Municipal Council, the 
extent and variety of his knowledge, and especially the as- 
tonishing faculty of assimilation, vulgarization, and applica- 
tion, with which be was gifted, placed him everywhere in the 
first rank. As an orator, he was distinguished by a marvel- 
lous lucidity of exposition — by the abundance, facility, and 
picturesque energy of his delivery. As a writer, he was diar- 
ttugutHhed by tleurness, elegance, and a sustained firmness 
of style — qualities which place him on a par yvMk the moat 
distinguished of our prose writers. "He possessed," says 
Timon, " the secrets of the language, as well aa the secrets 
of the heart." " Never," says one of his biographers, " did 
human bead undertake, without breaking, such an enormouB 
mass of labour." Arago considered every man idle who did 
not work fourteen hours a-day. Days of that kind were, 
however, fur him days of repose. He waa engaged at the 
same time in chemistry, physics, mechanics, astronomy, na- 
tui'al history, philosophy, and literature. He was a member 
of all the scientific or industrial associations in the world ; 
his study was literally encumbered with plans to examine, 
and memoirs to analyse. The Government, the municipality, 
the establishments of public utility, and even piivate industry, 
found in him an active and disinterested counsellor and 
guide. His time waa given to all things and to everybody. 
At the same time that he had an eye to what passes above, 
he had one to what takes place here ; and amidst all his ab- 
sorbing and varied occupations he found time to shew hini- J 
self one of the worthiest and most charming talkers in the] 
saloons of Paris. 

Ai'ago's first work was read before the Institute on the 
24th of March 1)^06. It was an investigation, in which he 
y Biot, " On the Affinities of Bodies for Light, 
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and particularly on the Refracting Powers of different Gaaes." 
With M. Petit, Arago investigated " The Refractive Powers 
of certain Liquids, and of the Vapours formed from them. 
With Fresnel, he examined " The Action which the lUys of 
Polarized Light exercise upon each other:" — and on those 
aubjects much vahiable matter will be found in his Memoirs. 
Omitting from our list those Astronomical notices which 
regularly appeared in the Annuaire — and which, though 
forming a part of his ofBcial duty, manifest, nevertheless, the 
zeal of the Secretary and subsequent Director of the Bureau 
dee Longitudeg — we would refer to M. Arago's memoirs " On 
the Comets of Short Period ;" " On the Pendulums of MM. 
Breguet;" "On Chronometers;" "On the Double Stars;" 
and on the vexed question, "Doestlio moon exercise any 
appreciable Influence on our Atmosphere f" Passing from 
astronomical subjects, we find several memoirs : — " On Noc- 
turnal Radiation ;" "The Theory of the Formation of Dew;" 
and on allied subjects — as " The Utility of the Mats with 
which Gardeners cover their Plants by Night;" "On the 
Artificial Fonnation of Ice ;" and " On the Foga which form 
after the setting of the Sun, when the Evening is calm and 
serene, on the Borders of Lakes and Rivers." Indeed, tlio 
whole of the phenomena to which Dr Wells had directed at- 
tention in his excellent work " On Dew," was thoroughly 
investigated by M. Arago. 

When we add the memoirs on " The Ancient Relation of 
the Different Chains of Mountains in Europe," " The Abso- 
lute Height of the most Remarkable Ridges of the Cordilleras 
of the Andes," "Historical Notices of the Steam-Engine," 
" On Explosions of Steam- Boilers," " Historical Notices of 
the Voltaic Pile," " those which are connected with the Po- 
larization of Light," " the Phenomena of Magnetic Rotation," 
and " On the Egyptian Hieroglyphics," we think we indicate 
labours of a most varied and important character. 

For many years, M. Arago, who was the Director of the 
Observatory at Paris, employed his position in the Chamber 
of Deputies and elsewhere, to obtain large grants from the 
state for the use of the institution over which he presided. 
M. Ara^'o, on the 13th iSeptemhei" 1852, ptoi^oaeito V.W Aca- 
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nHweai'j-ing industry, led him without difficulty through an 
amount of labour which would have overwhelmed an ordit- 
nary man. There was a remarkable clearness in hia percep- 
tion of these mattera to wliith Lis attention was directed. 
He readily stripped them of any adventitious clouding bv 
mystery by which they might be surrounded, and fearlessly 
and energetically expressed his convictions. As a writer, 
we may remark the strong evidences of the latter in hia 
firmness of style ; and the clearness of his perceptive faculties 
is shewn in hia lucid eloquence. 

In 3834 Arago visited Edinburgh for the purpose of at- 
tending the meeting of the British Association. His friend, 
I^ofessor Jameson, shewed him marked attention. The 
freedom of the City was granted to him by the Lord Provost, 
Magistrates, and Council, which he was highly proud of; 
and he also had conferred on him the honourable distinction 
of doctor of laws. 

It would have boon well if Arago had devoted himself ex- 
clusively to tiie pursuits of science and literature, for which 
he was so eminently qualified, He found himself unable to 
resist the temptation presented by the revolution of 1830 of 
entering on the political arena. During the combat of the 
three days he did his best to stop, through hia influence with 
Marmont, with whom he had long been on friendly tenns, the 
effusion of blood. In the election which took place soon after 
the fall of the elder branch of the Bourbons, he was elected 
to the Chamber of Deputies by his department, and at once 
chose the party to which he attached himself, by taking his 
place between Laffitte and Dupont (de L'Eure) in the extreme 
left. From that period till the revolution of 1848 he acted 
with the same party. On questions of material interest to 
the country, sucli as public education, the navy, canals, rail- 
roads, &c., he often spoke, and effectively ; and it is not yet 
forgotten, that on the question of the fortifications of Paris 
his opposition against the detached forts was formidable. His 
speech in 1840, on the necessity of extending the electoral 
suffrage, produced gi-eat sensation at the time. In the midst 
of his scientific and legislative labours, he found time to at- 
tend to his duties as member of the CovmcW-Oenevsi. vi^ \N\ft 
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Seine, to which he was elected in 1S40. The period ia 
recent to bo foi^tten when he appeared before tho world in 
a still more prominent manner, and in the decline of his uBo- 
fiil life he was flung into the midat of the revolutionary tem- 
pest. Tlie republicanism of Arago had nothing sangainary 
01* violent in it. He was named member of the Provisional 
Government, and Minister of War and Marine ad interim, 
and exerted himself to stem the flood which rolled on with bo 
much violence. From the first moment he did his best to 
allay the passions of the multitude, but without eifect. Hia 
labours during that terrible hut brief period which began 
with the flight of the royal family and closed with the tre-* 
mendous struggle of June, gave him a shock from which ha 
never totally recovered. His double capacity as Minister erf 
War and of Marine, and his alleged want of acquaintance 
with the details of those departments, form one of the most 
amusing passages in the memoir of " Jerome Paturot," which, 
I presume, is in the recollection of those who read the sati- 
rical productions of the period. Whatever may have been hiflh 
qualifications for ministerial functions, his courage as a eiti: 
was not doubted. In the midst of the horrible carnage of th<P 
dajs of June he marched at the head of the troops againsfc 
the barricades of the 12th arrondissement, and eshauatfid' 
every effort, hut in vain, to stop the slaughter. Hia name, 
once so popular in that quarter, had lost all its influence ; 
and it is said the insurgents directed their fire against him, 
when, advancing alone to a barricade, and waving a white 
flag, he implored the infuriated multitude to consent to terms 
of peace. That deadly struggle put an end to the political 
career of Arago. Broken down morally and physically, h6 
never again assumed a prominent position ; and, though h» 
still retained his place in the National Assembly, he gave hi» 
vote in silence. His altered features, and his form once 
stately, but now howed down less by age than by sorrony 
gave token of his sad disappointments, 

The roup f?'ctit of the 2d of December completed the de* 
struction of all bis fond illusions. Summoned as a public-'" 
functioMbrv to take the oaths to the new government, he re- 
fr pepared to resign tho place he had occupied in the' 
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Observatory for bo many years. The govemmeTit, however, 
made an exception in his favour, and Arago remained to his 
last breath Perpetual Secretary of the Academy of Sciences. 
In this emergency he addressed the following noble letter 
to the Minister of Public Instruction ; and it had the happy 
effect of changing the decision of the Emperor, who allowed 
him to retain both his offices ; — 

" X'aria, Moy 9, 1853. 

" Monsieur le Ministre, — The government has itself ad- 
mitted that the oath prescribed by Art. 14 of the Constitu- 
tion ought not to be required from the members of a purely 
scientific and literary body like the Institute. I cannot see 
why the Bureau des Longitudes, an astronomical academy in 
which, when a vacancy occurs, an election ensues to fill it 
up, is placed in another category. This simple circumstance 
would perhaps have sufficed to induce me to refuse the oath, 
but considerations of another nature, I confess, have eser- 
cised a decisive influence on my mind. Circumstances ren- 
dered me, in 1848, as member of the Provisional Govern- 
ment, one of the founders of the Republic. As such, and I 
glory in it at present, I contributed to the abolition of all 
political oaths. At a later period I was named by the Con- 
stituent Assembly president of the Executive Committee ; my 
acts in this last-named situation are too well known to the 
public for me to have need to mention them here. Yon caa 
comprehend. Monsieur le Ministre, that in presence of these 
reminiscences my conscience has imposed on me a resolution 
which perhaps the Director of the Observatory would have 
hesitated to come to. I had always thought that, by the 
terms of tlie law, an astronomer at the Bureau of Longitude 
was appointed for life, but your decision has undeceived me. 
I have therefore, Monsieur le Ministre, to request you to 
appoint a day on which I shall have to quit an establishment 
which I have been inhabiting now for near half a century. 
That establisment, thanks to the protection given to it by 
the Governments which have succeeded each other m France 
for tlifl last 40 years, — thanks, above all, I may be allowed 
to say, to the Jfindness of the Legislative ^saemXAi.es.YR.te.- 
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ga,fA to'Bie— hiwcrisen from its ruins and tta insignM 
and can now be offered to strangers as a model. H Js not; 
without a pfofoanil nentiment of grief that I shnll separate 
from 80 many fine inatrumentB, to the construction of «hi(.-Ii 
I have moi'o or less contributed ; it is not without livelj- ap- 
prehension tliat I shall behold the means of research created 
by me passing into tnalevolent, or even hostile hands; brat 
my conscience has apoken, and I am bound to obey its dic- 
tate's. I am anxioQS that, in this circumstance, everything 
shall pass in the most open manner; and in conseqaencej IL 
hasten to inform you, Monsieur le Ministre, that I will s 
dre-iH to all the great academics of Europe and America — ft^ 
I have long had tlie honour of belonging to them — a circuit 
to intimate my removal from an establishment with whid 
my name had been in some sort identified, and which was f<w 
mo a second country. I desire it to be known cverywhei*;' 
that the motives which have dictated my determination have 
nothing for which my children can ever blush. I owe these 
explanations, above all, to the first-rate savana who honour 
mo with their friendship, such as Humboldt, Faraday, Brew- 
ster, Mellon!, &c. I am anxious, also, that these illustrious 
personages shall not be uneasy concerning the great change 
whichthisdeterminationof mine will produce in my existence. 
My health has, without doubt, been much impaired in the 
service of my country. A man cannot have passed a part of 
his life going fi-om mountain-peak to mountain-peat, in the 
wildest districts of Spain, for the purpose of determining the 
precise figure of the earth ; in the inhospitable regions of 
Africa comprised between Bougia and the capital of the Re- 
gency ; in Algerine corsairs ; in the prisons of Majorca, of 
Rosas, and Palamos — without profound traces being left be- 
hind. Hut I may remind my friends, that a hand without 
vigour can still hold a peo, and that the half-blind old man 
will always find near him persons anxious to note down hia 
words. Receive, Monsieur le Ministre, the assurance of myB 
respect. "Fr, AbABO." 

" Monsieur, — In excusing yourself on May 9 on the score! 
of ' '% for not attending with your colleagues of the, j 
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Boai'd of Longitude to take the oathto the -Minacs Preiiidenb, 
and to the CoTtstibution, you had aothomed me to Bupposei 
thSnt jou.would not decline an obligation imposed by the Con-i, 
Btitiitlon on all public f unction tii'ies. YotU' second letter,: 
which bears the same date, but ivhieh I received at a Jatei' 
hour, does not allow mc to entertain ihai hope. Without 
stopping to remark on the chiinge of language, wliieli it is im- 
poBsible not to he sti-uck with, and on the terms — so little 
guarded— which I was surprised to meet with on this occasioa 
from your pen, I considered it uiy duty to take the orders of 
the Prince before I accepted your resignation. The President 
of the Republic has authorized me to admit an exception in 
favour of a savant whose worka have thrown lustre on France, 
and whose existence his governmentwould regret to embitter. 
The publicity given to your letters will not change in any 
respect the resolution which I consider it an honour t^,, 
transmit to you.. Heceiye, Monsieur, the assurance of w^j 
distinguished consideration. " H. FoetOUL.''!.',,! 

In bis capacity as pei-petual secretary to the Institute for 
the Physical Sciences, an office to which he succeeded on the . 
death of Baron Fourier in 1^30, it became the duty of Arago 
to write the Eloges of its members, both foreign and domestic. , 
Cuvier, as the perpetual secretary for the Natural Sciences, 
had in this respect distinguished himself as a powerful and 
eloquent writer ; but we venture to say that his eloges were 
equalled, if not surpassed, by the vigorous and eloquent bio- 
graphical sketches which came from Arago's pen. The fol- 
lowing is a list of the most impoHant of these Eloges, with 
the dates at which they were read : — 
1831 — Volta, Foreign Associate. 
1832 — Dr Thomas Young, Foreign Associate, 
■ 1833 — Baron Fourier, 
AmSi — James Watt, Foreign Associate. 
>i«37— Camot. 
■ •1841— Condorcet. 
1814— BaiUy. 

Of his qualifications as a legislator, tlie followuigand 
VOL. LVI. HO. CXi. — JAJfUARY 1654. 
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eluding paragraph irom a aketeh by Cormenin {Lei Ora\ 
publisiheii in 1842, maj gise a good idea : — 

"Whenever Arago ascends the tribune, the Chamber, 
tentive and anxious, becomes still, and listens eagerly. Tti#" 
spectatorB hang over the galleries to see him. His stature 
is lofty, hia hair ia naturally curled and Sowing, and his fine 
Southern head rises over the Assembly. In the muscular 
contraction of his temples there is a power of will and of 
thought which reveals a noble spu'it. Unlike those speakers 
who address the house on every occasion, and who, nine times 
out of ten, are ignorant of what they talk about, Arago does 
not speak except on questions already prepared, and which 
combine the interest of the circumstance with the attractioi^ 
of science. His speeches are therefore quite to the pui-poi 
as well as general, and appeal at once to the reason and 
passions of his auditory. In this manner he soon comes to 
master them. The very moment he enters on his subject, 
lie concentrates on himself the eyes and the attention of all. 
He takes science, as it were, between his hands ; he strips it 
of its asperities and its technical forms, and he renders it so 
clear that the most ignorant are astonished, as they are 
charmed, at the ease with which they undci-stand its mys- 
teries. There ia something perfectly lucid in his demonstra- 
iions. His manner is so expressive that light seems to issue 
&om his eyes, from his lips, from his very iongers. He inter- 
weaves in his diacouraes the most caustic appeals to Minis- 
ters — appeals which defy all answer ; the most piquant anec- 
dotes, which seem to belong naturally to the subject, and* 
which adorn without overloading it. When he confines him^ 
self to the narration of facts, bis elocution has all the grat 
of simplicity. But when he is, as it were, face to face wil 
science, he looks into its very depths, draws forth its inmof 
secrets, and displays all its wonders ; he invests llis ac 
tion of it with the most magnificent language, his expreiaait 
become more and more ardent, his style more coloured, 
hia eloquence is equal to the grandeur of his subject." 

Arago stood the busiest man in a busy age — the great e^*. 
positor of nature's truths as they were developed- by the 
labours of experimentalists. The idea given, Arago saw, 
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once its eutire bearing, and advanced himself by rapid atrides , 
to the elucidation of the fact. His anggestions were the 
guidtDg Btara of science in France ; his experiments were the 
foundations on which new sciences were to be biult. Arago 
never allowed his thoughts to be involved in a theory; he 
accepted a theory as a raeana of advancing, but was ever 
ready to abandon it when it was found that facta favoured a 
contrary view. In the history of philosophy, his name will 
have enduring fame, not from the discoveries which he made, 
but from the aid which he gave to science in all its depart- 
ments by his prompt and unfailing penetration. A member 
of nearly all the scientific societies of Europe, he was the 
point uniting them in a common bond. In every part of the 
civilized world hia name was regarded with reverence, and 
a11 scientific communities felt that they had lost a friend 
when they heard of the death of the Astronomer of France. 



The Funeral Speech of M. Flourens at the Grave of M. 
Arago on the day of his Funeral, which took place on the 
hth October 1853. 

Gentlemen, — Death takes us in general by surprise, 
The severe indisposition that M. Arago has laboured under 
for the last six months ought to have stripped us of all hope 
of ever seeing him again amongst us ; but the blow which 
has now fallen upon ua has thrown us into a state of deep 
consternation, as if it had never beenf oreaeen. The i-easoii 
ia, that the void which certain people leave behind them is 
much greater than even our fears represented to Qs ; and we 
only find out ita vast extent after it has actually taken place. 
Yea, the mind which has become eclipsed was that powerful 
intelligence which the Academy cheriahed so much ; a vast 
intelligence bom to embrace in its gi'aap all the sciences, 
and to extend them, and in which seemed to be realized the 
noble vocation of our own Society, and ita own motto, to dis- 
cover, to invent, and make perfect. 

At the very outset of his career, M. Arago had the good 
fortune, so desirable for a young man who desirea Vi itfeBsa 
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of a distinguiahed future, to be connected with a great worifi 
He was appoiuted to go to Spain with M. Biot to complet* 
the trigonometrical survey, a work which has given us a very 
precise meaaiirement of our globe. His great capacity, and 
the ardent feeling with which he devoted himself to this 
beautiful undertaking, procured for hitn, on his return, the re- 
ception into the Academy. He was then scarcely twenty-three 
years old. In Ma youth he gained much affection ; and die 
Society which bo early bestowed upon him its BympathieB, 
soon perceived with pride that he juatiGed them all. This is 
not the place to enumerate all the labours of a scientific ItflKi- 
which was alike active, devoted, and restless. M. Aragtti 
had a decided genius for invention. He opened new roads. 
Hia discoveries on polarization, the relations of raagnetiBm 
ftnd electricity, and his magnetism of rotation, are of a high 
order, and have laid open to our view unknown results ; 
nor was he leas able or less fortunate in other kinds of 
discoveries. M. Arago often wandered out of his own pro- 
per sphere. He strove hard to raise the standard of the 
body that be belonged to. He was ever in search of ta- 
lented young men to enllat for tlie Academy, to add to its 
reputation. All his scientific contemporaries were attached 
to him by the ties of the deepest gratitude. In the year 
1830, M. Arago was called upon to replace M. Fourier aa 
perpetual secretary. Since the time that he appeared at his 
post, the Academy seemed to become possessed of a more 
active life ; by familiarity, which was full of charm in a. 
superior man like him, he knew how to secure confidence 
and lively attachments. This gift, this great art of Buccess, 
he devoted entirely to the Buecess of tiiat body whose organ 
he had become. Never did the activity of the Academy ap- 
pear BO powerful or so extensive. Science seemed to throw 
an unusual splendour, and to spread widely its brilliant light 
on all the jiroductive powers of our counti'y. Arago was 
gifted with a matchless penetration of mind, along with ex- 
traordinary analytical powers. The exposition of the works 
of others was to him a mere child's play. In his funotiona 
of secretary his thoughts were easy and rapid, with a turii for 
intellectual wit ; and his powerful expressions invarisblj 
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g&ined for liim the marked attention of bU colleagues, w^o 
always, astonished to see so many happy talents united, 
listened to him with a feeling of pleasure mixed ivith admira- 
tion. When protracted illness had deprived him of sight, 
the resom-ces of his vast genius became manifest to all 
those who surrounded him. Works on the most difficult and 
complicated suhjects were analysed by him in a clear, dis- 
tinct,and logical manner. Thanks to his unfailing memory, 
all his intellectual work was done easily, and without any 
Tisible labour. The very facility of its reproduction dis- 
guised from the listener the wonder of the intellectual pro- 
cea». 

As the historian of the Academy, M. Arago manifested in 
tliis BO difficult and formidable ofRce of high priest, as it may 
be called — in which capacity he had to foretell the judgment 
of posterity — a conscientious study, a force of investigation, 
a desire to be completely impartial, which procured for his 
eloge a Tcry high rank. In these writings of the eloquent 
secretary, we find all the qualities of the great mind : a bril- 
liant style, vigour, and enthusiasm, along with a charming 
good nature. Aa interpreter of the feelings of that Academy 
in which M. Arago had enjoyed a seat for nearly half a century, 
I was willing to speak of the man in so far as he belonged 
to ns. He will live for ever, as one of the scientific illustra- 
tions of our country. The noble veterans of science in all 
parts of the civilized world, in Berlin, London, St Peters- 
burg, and Philadelphia, will mix their grief witii ours. The 
generation of scholars who have followed each other for the 
last forty years will tell to that intelligent and patriotic 
jvuth which to-day occupy their places in our brilliant 
Bchools how much beloved he was, and what power there 
was in the kind sympathies of that master on whose tomb 
they lay down at this moment the homage of their grief. 
Arago knew well the sweets of filial piety. The ties of his 
nffection became extended without getting weaker. His 
brother and sistei-s were along with him under the same pa- 
ternal roof; their children and his belonged to him alike. 
He also found a niece, whose touching and pious solicitude 
■for liim receives .tordax tie grateful tribute ai tlie Aiia-it^'j. 
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On the Tntroduction of ihe Magnificent Forest Tre«, ihe 
Deodar, from India into England. 

The cultivation of this mn^ificent forest tree Ja about to 
engage Uie seriouB attention of the GovernmeTit, and one or 
more of the royal forests aro to be planted with it. Mr 
Jamefiun, Director, Botanical Gardens, Noi'th- West Provinces, 
India, Bent home last season, by oi-der of the Governor- 
General, upwards of two thousand pounds of Deodar seeds ; 
and in order that parties now cultivating the Indian Cedar 
on a large scale might see the dimensions the timber attaiqSt 
he also sent home four planks twenty feet in length, four feet 
and a half wide, and four inches thick, procured in the foreat^^ 
of Kootoo, in the Kohistan of the Punjaub. For years paslti 
from live to six maunds (400 to 500 lb.) of sood have beeiii 
despatched annually by him to the Court of Directors, by tliqi 
overland route, for distribution to public institutions andprttk 
vate individuals ; and young plants which, ten or twelve yearft 
ago, used to sell for £5 and £6 each, may now be had of thoj 
nurserymen at twenty shillings _//er hundred. , 

Ctdlivation of the Deodar in England. 

When, at the instance of the late Lord Auckland, at that 

feme Govern or- General of India, the Court of DirectorjL 

ordered a large quantity of seed of the Deodar to be impoi ' ' " 

annually* for distribution here, a service was rendered to 
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• 400 to 000 lb., which are liherallj ilistributud to public and prlvata 
gardeug throughout the eoantTj. !□ additioD to the eeedB of the Deodar tree, 
aeeda of the foilou-ing FoniniroDB tree? are also sent to England from the H: 
ramporo Botanical Garden, being collected by the seed collecCorB of that ni 
Institution in the Foreeta of the Himalajaa, vli.— 
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P. (Abies) Smithianft. 
Pioca Webblana. 

. . . Piodrow. 
Cupreisus torulosa. 
Juniperna eicalsB. 
... religiosa. 
•, PiiiuB Roylewta, a msgnlflcent new Pine discovered li 




Deodar from India into Eiijitand. 7t 

United KiDgdom, the extent of whicli cannot, as yet, be esti- 
Biated. Enougb, however, liaa been seen to assure as that 
we have acquired in some abundanco an evergreen tree of 
singular beauty, perfectly hardy in these latitudes, and so 
nnlike any other coniferous plant in its manner of growth 
as to add a new feature to the rich vegetation of thrao 
islands. 

We now learn with great satisfaction that the East India 
Company has ordered a ton weight of the seed of this tree 
to be placed at the disposal of Government for the service 
of the Woods and Forests, and that the first parcel has al- 
ready arrived. Should all this qiinntity vegetate, no fewer 
than 16,000,000 plants will have been acqiiii-ed, and thus we 
may expect the hills of Great Britain to be speedily clothed 
with the sacred Cedar of the Brahmins ; or making every al- 
lowance for deterioi'ated seeds, the produce to be raised must 
necessarily be prodigious. The charge of rearing it having 
been ctonfided to four eminent nui-aerymen — Messrs Glendin- 
tdag of Chiswick ; Lawson of Edinburgh ; Skirving of Liver- 
pool ; and Waterer of Knaphvtl — we have security for the 
crop being skilfully managed.* 

Govemraent will thus become possessed of a very large 
quantity of a fast-growing tree, the value of which cannot be 
over-rated, whether it is regarded as a nurse, most useful for 
protection, and proStable for thinning, or, according to the 
testimony of those who are familiar with it in India, strong 
and durable, as timber. 

Ne]»ul, ttt an ultibuds of 12,000 feat. Tbis fine Pine growB to a height of 100 
fWt, aodita timber is claBe-(;raine(l, and reeomblos much tho Doodiir ; and aa iC 
ia met with at a great altitude on tho Himalayas, it will be found to bo per- 
fectly hardy in Britain. In form, too, it is highly ornamental, and will thus 
prove a great acrjuisition. By tho Director of the Botanical Gardens a large 
qaanlity of seed has heEn sent (o the lodia House for diatributian throughout 
the country. Another large Bujijily will be fijrwardad ahortly, and patties who 
have been hitherto disappointed, may procure seeds, by applying to Dr Roylo 
at the India llouee. 

* We have consulted one of tlis above gentlemen to whom part of llie 
aeeda have been confided, and wo have much pleasure in stoting, from bis 
authority, that the seed that was late in reaching this country WW sucneMful, 
and that vrhicb was early, unsuccessful. — Es. 
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tWe oppreliond that no hardy tree yet known lias the 
Jiigh valne as the Deodar, as a nui-se. The Scotch Piae i& w 
heavy and compact In its fohagc that it keeps light off tiie 
deaiduous trees which gi-ow among it, and offers great ob- 
Btruction to the free circulation of air ; doing about as mudi 
harm in this way aa it effects good by giving shelter fn»n 
heavy gales. Its poles, too, are so bad that it must always 
bear a very low price in the timber market. Larch, which 
ia a far better nurse, because its light airy foliage and pyra- 
midal form offer no hindrance to the action of light and the 
free circulation of air, and whoso poles usually fetch a good 
price, has the fault of being destitute, of leaves in the early 
, spring, and is, moreover, subject to the mysterious and in- 
curable "rot." On the other hand, the Deodar combines tlie 
graceful form and rapid growth of the Larch, with the ever- 
green character of the Scotch Pine, without the faults of that 
species ; and wo have the evidence of every observer who 
sqen it in India, that its timber is of excellent quality, 
that is ft very material point, and since we have occasionally 
heard it suggested that because the Deodar is nearly i-elated to 
the Cedar of Lebanon, its timber will probably partake of the 
had quality of the latter, it seems worth while quoting the 
opinions of those who are personally acquainted with it. 
That no inference can be legitimately drawn from its sup- 
posed relationship to the Cedar of Lebanon, is sufficiently 
shewn by the Scotch Pine and the Pinaster. They also are 
nearly related ; and yet the old timber of the first has great 
durability and sti-ength, while the latter is at all ages worth- 
less for any purpose except firewood, A .similar but more 
striking contrast ia offered by the Pinaster and Pinus hia- 
paniea, species surely more nearly allied than the Deodar and 
Cedar of Labanon. Now we have the evidence of Captain 
Widdrington that the latter was largely used in the Spanish 
navy for deck-planking, a purpose to which Pinaster timber 
could never he applied. ! 

Tiie positive testimony of Indian travellers seems conclu- 
sive as to the durability and excellence of Deodar timbeni' 
Baron Charles VonHugel,now Austrian Minister at Florenc^i 

& good judge of such matters, saw the tree in nlmndance, anS^ 
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lie calls it " the incoiTuptible Himalayan Cedar, the invalu- 
able Deodar." Major Madden, than whom no one lias mora 
carefully investigated the history of Himalayan Comers on 
their native mountains, quotes this very expression of Von 
Hngcl, and evidently assents to it ; lie even thinks it worth 
inquiry whether it really repels the white, and which seems 
to he a Himalayan notion. 

Moorcroft, — arid there never was a more trustworthy re- 
porter,— in the first volume of his Travels, makes use of the 
following language : " The most valuable tree of Kashmere 
is, however, the Deodar, a variety of Cedar, the timber of 
■which is extensively employed in the construction of houses, 
temples, and bridges." And he adds, that pieces of it had 
heen found little decayed, although exposed to the action of 
water for four hundred years. 

We have, moreover, the high authority of Dr Royle, who 
long resided in the Deodar countries, that the timber is of 
excellent quality, and of great strength, as well as durability. 
It is universally employed in the building of temples, in which 
none hut the best materials would be employed. The mode 
of using it is to construct a solid framework of the timber, 
and then to fill in the spaces hetween with atones, so that 
the main strength of the building is made to depend upon the 
Deodar, rather than the masonry. Thus used, it la exposed 
to a ti-ial which nothing but timber of the best quality could 
support. This is in complete accoi-dance with all that we 
have ever heai'd of the quality of Deodar wood ; and must be 
regarded as conclusive. 

The only subject of doubt in our minds as to the issue of 
the great undertaking now described is whether the gentle- 
men to whom the young Deodars will be finally entrusted, 
after they shall have been delivered up to Government by the 
nurserymen who are to rear them, will know either where, 
or when, or how, they ought to be plant^^d. 






Setnarke on MoUusea and Shells.* By Dr ADGDSTTJsGrStJjflf 
1, On the Zoological Begions. 2. Speoific identity of ShelU. 

3. Local aspect of Specieg and cliaracteristie fc 

4. Analogous speeiet in co-ordinate regions. 

1. Zoological Regions. 
The doctrine of distinct zoological regions evidenUy apper- 
tains to the motluskB, and is well illuatrated by them. In 
nearly every work containing any considerable catalogue of 
ehells, the same species will be found i^uoted as being found 
in widely- distant regions, in different oceans, and even on 
opposite sides of the globe. The many thousand localities 
carefally noted on the records of the Expedition, go to prove 
beyond dispute, that no such random or wide-spread diatribU' 
tion exists. The error has arisen from two principal caases. 
One is, that reliable notes of localities have not been taken. 
A voyage is made to the Sandwich Islands, and all the fihells 
brought home by the vessel are said to be shells from the 
Sandwich Islands, though they may have been obtained at 
California, the Society Islands, New Zealand, and perhaps 
half-a-dozen other places quite as remote from each otbe^ 
A sea captain purchases a collection at Calcutta or Valpi 
raiao for his friends at home ; and all the shells are marki 
as denizens of the port where they were purchased, thougl 
they might not have lived within thousands of miles. Pur- 
chased shells cannot be relied on for localities ; for this end 
ft shell must have been found containing the animal, or else, 
dredged, or picked up on the shore, and labelled accordingly. 
There have been instances where New England shells, whirfi. 
had gone to the west coast of America in the way of ex.-'. 
change, came back again as Pacific shells. 

2, Identity of Speaiea. 
" Sheila are regarded," says Dr Gould, " as specifically 

identical, which, on careful compaidson, are found not to be 
80. And this is very likely to occur where some one very 
remarkable peculiarity exists. Thus, a Luti'aria fi-om Lowi 
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California (L. utidulafa) has the thin, milk white, concentric- 
ally undulated valrea bo Bimilar to those which characterize 
e shell from the coast of Carolina (L. canaliculata), that no 
one observing them separately would hesitate to pronounce 
them the same ; but place the two side by side, and it will 
Ise seen that in one the beaks are near the posterior, and in 
Hie other near the anterior end of the shell. Equally strik- 
ing resemblances and differences will be found when we ii<axi\- 
p&vB Mactra nasuta nnd AI. braziliana, Lutraria ventricosa, 
and X, carinata, the former of which are found in the Gulf 
of California, and their analogues in the Gulf of Mexico. 
Bo, too, we find on the catalogues Ci/lhcrea chione and 
Natica maroccana, Mediten-anean shells, set down as found 
also in the Gulf of California ; but a direct comparison shews 
them to he quite different in form and coloration, and well 
entitled to the distinctive appellations of Cytherea Mradlata 
and Natica ChemniUii. Triton nodosum,, of the West Indies, 
has also been regarded as identical with a Sandwich Island 
species (T. elongatum). We need not multiply examples of 
this kind. But if such confusion has arisen among strongly- 
marked species, how much more liable is it to occur where 
Bpecilic differences are slight X In many genera, as in Phyea 
and (Swccj'Mea, the form, surface, and colouring, are so uniform 
throughout, that tmdouhted species are distinguished by only 
the slightest differences. Indeed, there are even some 
genera, like Helim and Nanina, Patella and LotHa, which 
cannot be distinguished but by an examination of the animal. 
, Wien, therefore, we have before us shells from widely 
■ diverse regions, apparently identical, they should be sub- 
jected to the most careful scrutiny for structural differences. 
If no obvious ones are detected, we may not consider the 
question as settled, unless the animals have been compared ; 
and we may go even further, and require that their internal 
Btructure, as well as external features, should be ex- 
iHiiined. The number of instances where tiiis apparent 
ubiquity exists is fast diminishing, as in the cases already 
mentioned, in those of Cyprea exanthema, cervina, and cer~ 
vinetta, &c. A large proportion of the shells inhabiting the 
eastern and ipestern shores of the Attani^c Vavt V^ctv Te.- 
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gard«d fts identical, and many of them are really 
the closer the compdi-iBon, tbe more it tends to diminislt' 
rather than increase the identical species. The mime ia 
found triio in regard to other classes of animals. In -feet,' 
the doctrine of the local limitation of animals, even' now,' 
meets »ith so ffw apparent exceptions, that we admit it HB 
an axiom in zoology, that species strongly resembling each 
other, derived from widely diverse localities, eBpecially if a 
continent inteiTenes, and if no known or plansible means at 
communication can be assigned, should be assumed as dif* 
ferent, until their identity can be proved. Much study of 
living specimens must be had before the apparent exceptions 
can be brought under the rale. Some shells have undonbt^ 
edly a very extensive range. The species of Ci/prfeaaifb 
remarkable foi- this, and more than any other genus wouM 
lead us to conclude that oceans present no limitations. Even 
among them, however, new distinctions are constantly ap- 
pearing. There are also some shells which may be called 
cosmopolite, nt least they are erratic, and will be fouad 
wherever their pabulum is found. Thus, Helix cellaria, at- 
taching itself to water casks, is found in moat seaports in 
all purfcs of the world. Heli.v similaris is found wbeperer 
the coffee plant gi'ows ; and Helix vitrinoides in like mann^ 
accompanies the Ai'uvi eeculentum or taro. Bulitnus octona, 
or a closely allied species, is a parasite of the Banana. But 
exceptions of this kind confirm rather than militate against 
the conclusion. 

3. Loaal Aspect of Species, and Characteristic Form of RtgioiM, 
There is a certain local aspect, or peculiar facies, wbiiA. 
impresses itself upon us the more we study local collections ; 
JH3t as we learn by a very little observation, to distinguish 
men of different nations and neighbourhoods. Thus we disr 
tiuguish the loose, horny, colourless structure of the northern 
marine species ; the stony, corroded, livid New Zealandr 
ers ; tlie polished, absolutely perfect specimens from the coml 
Seas. Certain forms are so characteristic of certain 
that we never expect to find them elsewhere. Thns we lool 
Miiia in Eurape and Asia ; for Aelmtina in AMtft. 
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fat Cylindreila in the West Indies and tUeiF neigh bourliood ; 
iat AehatiiieUa in the Sandwich Islands ; for Partula in the 
Pacific Islands, south of the equator ; to the United Stntea 
of America we look for Helices with toothed apertures .; to 
the Philippine Islands for the ivory and beautifully painted 
BpeoioB, iSic- ; and we venture to tall them stragglers, if wa 
iir« brouglit to us from any other quarter. 

Dr Pickering remarks, in relation to the Feejee Islands, 
" It was only here, in the midst of the coral sea, where I 
found myself surrounded by a great variety of Cone, Mitre, 
Olive, Cowry, Ovula, Harpa, Terehra-, Cassis, Slrombue, 
ConosUx, Pyramidella, Tridacna, Vulsella, Lima, &c., that 
1 became fully aware of the imperfect state of this science. 
We missed Patella, JSburJia, Terebellum, Cancellaria, Hip' 
popus, Ancillaria, aad Marffinella. Bivalves seem to pi-e- 
yail leas than at Tonga. Maelra proper was not met with. 
In fluviatile shells these islands are richer than the eastern 
ones, no doubt on account of their larger size, and the conse- 
:quent greater abundance of fresh water. A fresh-water 
bivalve, Cyre^ia, was here met \vith for the first time among 
tJie islands. Among land-ahella we missed Partula. The 
appearance of large Bulimi reminded one of the ountinefit. 
The true Helices seem to be supplanted by Nanina. , . 

4. Analogous Speci<:s in co-ordinate Regions. 

Another point of interest^ extensively elucidated by the 
collections of the Expedition, is the occurrence of analogous 
species in co-ordinate regions. It is now a received fact that 
the animals and plants of the northernmost zones are, for the 
most part, identical throughout the whole circuit; and that 
the species gradually diverge from each other towards the 

J equator, on the three continents ; and that after passing the 
equator towards the north, there is not a return to the same 
apecies, and rai'ely to the same genera, as we should expect 
;if variation of forms depended mainly on diiference of tem- 

1 perature. There is, however, a return to molluscs of a kin- 
dred character and form, and oftentimes to the same genera. 
The analogies of specimens from distant regions, are much 
stronger when reckoned by iBothernaal longitojie, Uwb Vfi 
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Uothermal latitude. In the Utter case we may have analogous 
gonera. Along onr northern seas, some of the moat cbarao- 
torietic shells are, liuccinitm, Tritonum, Fusua, Terebratula, 
Jihiiula, &i(s. Ai'ounii Cape Horn are sliells of the same types, 
BO olost'ly allied that they Lave not yet been separated as dis- 
tinct geneva, though peculiar in many important respects. 
But tliis roaemblance does not descend to species. In the 
first case, however, not only have we the same genera, but 
the species seem to repctit each other ; so that species brought 
from great distances east or west are scarcely to be distin- 
guished upon comparison. As examples in illustration, we 
niuy place against each other the following species, from 
Oregou, and from the Eastern States ; — 



Hya pnccisa. 
Ostoodtisnia bractoatum. 
Cai-diu ventrioaiia. 
Cardiuni blnnduna. 
Venus calcarea. 
Alaamodouta, Talent a. 
Keiix Vaucouverensia, 
Kelix loricata. 
Ilelix gerniana. 
Planoibis vemiiculatis. 
Planorbis operculai'is. 
Lacuna carinata. 
Katica Lewisii. 
TriohotropiB oancellata. 
Flisub fidicula. 
IfOttia pmtadina. 



Mya truncata. 
Ofileodeama hyahn 
Ctu'dita borealia. 
Cai-dium IcdlaudJouin.tq 

Alasmodauta arcuata. 
Helix concava. 
Helix iiiflectn. 
Helix fraterna. 
Planorbis deflect tu. 
Planorbis exacutua. 
Lacuna vincta. 
Natioa ferox. 
Trichotropis borealis. 
Fusus turriuula. 
Lottia te^tiidinalis, &o,'4 



Mingled with these are others very different in type, whi^ 
mark the two localities as constituting very different zoologj- J 
cal regions. "Where, for instance, have we the analogues,!) 
Pamopfxa generosa, LutraHaventricosa, Triton oregonenati^ 
on the one hand, and of Mactra gigantea, Fuaus liecemcos^I 
(«s &aA. Icelandicus, Pyrula canaliculata&nA carica^ Pando- 
ra trilineaia, &c., on the other { The same comparison holds 
good between the sheila of the Gulf of California and the 
Gulf of Mexico. 

From a consideration of the land-shells collected ( 
Pacific islands, it seems possible to draw some fairinfereno* 
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fts to the relations of tlie lande wliicli once occupied the area 
of tliG Pacific Ocean, and whose mountain peaks evidently 
BOW indicate, or constitute, the islands with which it is now 
studded. By observation of the species, we think there are 
strong indications that some groups of islands have an inti- 
mate relation to eaoh other, and belonged at least, to the peaks 
of the same mountain ranges, before they were submerged, 
while the indications are equally strong, tliat other groups 
had no such teiTitorial connection. 

The Samoa. Friendly, and Feejee Islands are near to each 
other, and seem as if they must liave intimate geological re- 
lations. The Samoa and Friendly Islands give evidence of 
such relation, the same forms and many of the same species 
occurring on both groups. But, if we may draw inferences 
from the land-shells, these two groups are more intimately 
related to the Society Islands, though at a much gi-eater dis- 
tance, than to theFeejee Islands. Not a single species of land- 
shell found on the Feejees was collected on either side of the 
other gi'oups. Several genera which are common to the 
other groups are wanting in the Feejees. Thus, no specimen 
of Suocinea or Partula, genera so abundant in the Society 
and Samoa Islands, was found at the Feejees ; and the true 
Helix, especially the pyramidal forms, so remarkable in the 
other groups, seemed to be replaced by large species of 
Jfanhia. On the other hand, large and peculiar species of 
Bulimus occur abundantly on the Feejees, while nothing of tlie 
kind occurs on any of the other islands. Indeed, judging from 
the land-shells, the Feejees are more nearly allied to the 
islands to the westwai-d, such as the New Hebrides, than to 
the Friendly Islands on the east, though so much nearer. 
"When we examine the fluviatile shells, however, we do not 
find the same distinction . Many of the same species of Mela- 
nia, Navicella, and Nerittna, seem to occur in all the groups, 
though the large coronated species of Melania prevail in the 
Feejees, There is some reason to suspect, moreover, that 
the fresh-water shells collected at those islands have acci- 
dentally become more or less mingled. It must also be con- 
sidered that the Navicella, and more especially Neritina, is 
oftentimes decidedly littoral, and even marine, in its habits. 
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The little island of Mctia, or Aurora Island, to the n 
eRstward of Tiihiti, is one of peculiar intereat. It is a c(»k1 
island, whicli has been elevated 250 feet or more, and has no 
otlier high island anywhere near it. On it were foand four 
small Innd-ehella belonging to thi-ee genera, viz.. Helix pertt- 
niut, Htluv dfpilnlea, Part'da pvs'dia, and Ilelecina trochlea. 
None of these were fonnd upon any other island. They seeni 
to have originated there after the elevation of the island, and i 
have a significant bearing upon the question of local and pC' j 
riodical creations in comparatively modem times. 

As the genus Partula is characteristic of the groups just 
Bouth of the equator, so Achaiinella is the cbaracteristio 
shell of tho Sandwich Islands. Closely connected as the 
islands of this group are, tliey each have their peculiar formi I 
of land-shells ; and, as the southern islands bear evidence o/t I 
greater ago than the northern ones, we may infer that, within 1 
these naiTow limits, we liave evidence of the appearance of | 
Rome species subsequent to the existence of others now liyi ' 
ing- On the island of Kauai, tho oldest of the group, w^ 
haveylc/w(itJia«dwa(aand7)j/ria'7rtid«(«, a form which does not 
appear on the other islands ; the Acliafinellis are chiefly of 
the elongated glabrous form, which I have grouped under th^ 
name Lejitachatina ; the Helices arc planorboid and mult^ 
spiral. On Molukai, the species of AehatineUa are large anif 
beautiful, and peculiar in their form and colouring. On Maui, 
tlie Helices are small and glabrous, with some very curious 
hispid and ribbed species, with lamellte within the aperture^ 
On Oahu, the species of both Helix and Achaiinella are simltj 
Jar to those on Maui. On Hawaii, Sucemeffl seems to prevai 
in larger proportion than on the other islands, while .iJcA^x^S 
tivella, which occurs so abundantly on all the other islands,. I 
either does not occur at all, or but very rarely. 
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-fiapoi'* e/ lie jtfttrid'Hie Conference held aV Bruseels /«r **#■■ 
vUi*,g a Uniform System of Meteoi-olofficat Observatione 

Bj eat'efullj' collating tbe observationa on the direetioa of 
tbe wind, and of the cui'rents of the ocean, from the log-hooks 
of Hpwai-ds of 10,000 voyages, Lieutenant Maury.of the United 
States Navy, has been able to construt;t a series of wind and 
current charts^ which have already proved of tbe highest value 
to navigation,— voyages have been greatly shortened, and 
Uieir cost and risk much diminished. In coosb'ucting those 
charts, the ocean is divided into spaces of 5° of latitude and 5° 
of longitude, aiid tbe direction of tho wind whidi is observed 
in one part of these diBtricta is assumed to be that in which it 
isblowinginevery other part of the district. A special chart 
is appropriated to each month of the year, and thus the navi- 
gator is able to »ee at a glance what are tho prevalent winda 
in every part of the ocean at any time of the year, and is en- 
abled so to shapebis course as to availbimself of tbe favourable 
vinds. and to avoid those which are opposed to his course. 
From this brief sketch of the principle upon which tbe wind 
charts have been constructed, it will be readily undarstood. 
that tlie observations upon tbe direction of the currents of 
the ocean and their temperature, when collated in the same 
manner, will enable us to trace their cii-culation through every 
part of the ocean, and the causes which give rise to and per- 
petuate their movement;*; as tbe observations on the tempera- 
ture and pressure of tbe attnospliere will enable us to trace 
the origin and course of the great atmospheric currents. 

But when it is considered that even for spaces so large aa 
5" of latitude and 5" of longitude, the least number of observa.- 
tions which are required for the three great oceans amounts 
to the enormous number of 1,6(J9,200, tbe minimum number 
for each square being 100 ; and when it is borne in mind that 
certain parts of the ocean arc more frequently traversed by 
the vessels of one nation than by those of another, and some 
parts very rarely traversed by any, it will be evident that this 
admirable system, so ably begun by Lieutenant Maury ,canonl»[ 
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be carried out effectually by the co-operation of all the pri 

cipal commercial natioiiB. To carry oat this systeni, the 
conference whose report is subjoined was held, and it is a 
subject of sincere congratulation to know that not only our 
own Government, but the Governments of several of the other 
nations who were represented at that conference, are already 
taking active measures for carrying into effect the recom- 
mendations which are contained in this report. 

Dutas Lieutenant Maury very justly observes, " the impor- 
tance of concert among meteorologists all over the world, and 
of co-operation between the observer on shore and tlie naviga- 
tor at sea, so that any meteorological plienomenon may be 
traced throiigtiout its cycle both by sea and land, is too obvious 
for illustration, too palpable to be made plainer by argument, 
and therefore the proposition for a general conference to ar^ 
range the details of such a comprehensive system of observa- 
tion, addresses itself to every friend of science and lover 4f S 
the useful in all countries." — (See Lieutenant Maury's Sa\\r 
intj Direclhns, 5tU edition, p. 30.) 

These sentiments are fully participated in by the mottiil 
eminent meteorologists in Europe, including Quetelet. Ku^fl 
ffer, Ki'eil, Dove, Lamont, Bravais, Hansteen, our own diM^J 
tinguished Astronomer-Royal, and the officers in charge ( 
the meteorological observatories in Spain, Holland, &c. ; anftl 
a second conference is now proposed to effect a system of cXtfrn 
operation for obse^^'e^s on land, similar to that which in iUl 
iirst conference has been recommended for observers at Befi.Tj 
"We dare not speculate on the result to he obtained by so vast 
a system of observations, but we cannot doubt but that they 
will bo of highest interest to science, and of the greatest 
benefit to mankind ; and we may congratulate ourselves on 
living in an era when scientific men in all nations, setting aside 
all petty national or selfish views, are prepared to combine 
their labours for the good of all — presenting a spectacle sudt J 
as history cannot refer to. 

REPORT. 

" In pursuance of instructions issued by the Oovernmed 
rewpectively named below, the officers whose names are hen 
unto annexed, assembled nt BruseeAa ioi tiie ^uTi^tjaa oiV^ 
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ing a conference on the atibject of eBtablishing a uniform 
Bystem of meteorologica! observations at sea, and of con- 
curring in a general plan of observation on the winds and 
currents of the ocean, with a view to the improvement of 
navigation, and to the acquirement of a more correct know- 
ledge of the laws which govern those elements. 

" The meeting was convened at the instigation of the Ame- 
rican government, consequent upon a propoeition which it 
had made to the British government, in reply to a desire 
which had been conveyed to the United States, that it would 
join in a uniform system of meteorological observations on 
land, after a plan which had been prepared by Captain 
James, of the Royal Engineers, and submitted to the Govern- 
ment by Sir J. Burgoyne, Inspector-General of Fortifications. 

" The papers connected with this correspondence were pre- 
sented to the House of Lords on the 2l3t of February last," 
and have been further explained in the minutes of the con- 
ference. And it is here merely necessary to observe, that 
some difficulties having presented themselves to the imme- 
diate execution of the plan proposed by the British govern- 
ment, the United States availed themselves of the opportu- 
nity afforded by this correspondence, cf bringing under the 
notice of the British government a plan which had been sub- 
niittcd by Lieutenant Maury, of the United States Navy, 
for a more widely extended field of research than that which 
had been proposed, a plan which, while it wonld forward the 
object entertained by Great Britain, would, at the same time, 
materially contribute to the improvement of navigation and 
to the benefit of commerco. 

" An improvement of the ordinary sea route between dis- 
tant countries had long engaged the attention of commercial 
men, and both individuals and nations had profited by the 
advances which this science had made through a more cor- 
rect knowledge of the prevailing winds anl currents of th§ 
ocean. But experience had shewn thnt this science if it did 
Hot now stand fast, was at least greatly impeded by the want 
of a more extended co-operation in the acquirement of those 
facts which were necessary to lead to a more cori'cct know- 
ledge of the lawa which govern the circu\aiiOT» oi Ww a.'t'Oiti- 
* Sea I'arliHinenlavy Poiicvs, 'So. W'), 
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t vphei'c, and control the currents of the ocean ; and that the 
subject cciiild not receive ample justice, nor even each a mea- 
I Bure of it as was commenaurate witli the importance of its 
[ reaiihs, until all nations shoutJ concur in one general effort 
for its perfection. But, could that happy event be brought 
about, could the observations be as extensive as desired, and 
recnivG that full discussion to which they were entitled, Um 
navigator would learn with certainty how to count upon 
winds and currents in his track, and to turn to the beat 
vantage the experience of his predecessors. 

" Meteorologiuiil observations, to a certain extent, had long 
been niiido at sen., and Lieutenant Maury had turned to useful 
account such as had from time to time fallen into his hands ;» 
but these observations, although many of them good in them- 
Belves, were but isolated facts, which were deprived of much 
of their value from the absence of observations with which 
they could be compared, and, above all, from the want of a 
constant and uniform system of record, and from the rude- 
ness of the instruments with which tliey had been made. 

" The moment then appeared to him to have arrived when.- 
nations might be induced to co-operate in a general system.' 
of meteorological research. To use his own words, he wa« 
of opinion that ' the navies of all maritime nations should 
co-operate, and make these observations in such a manner^ 
and with such means and implements, that the system might 
be uniform, and the observations made on hoard one public 
ship bo readily referred to, and compared with tlie observar 
tions made on board all other public ships, in whatever part 
of the world ; and, moreover, as it is desirable to enlist the 
voluntary co-operation of the commercial marine, as well as 
that of the military of alt nations, in this system of research, 
it becomes not only proper, but politic, that the forms of the 
abstract log to be used, the description of the instruments 
to be employed, the things to be observed, with the manipu- 
lation of the instruments, and the methods and modes of ob- 
servation, should he the joint work of the principal parties 
concerned.' 

•' These sentiments being concuiTed in by the Governmei 
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of the United States, the correspondence between the go- 
vernments was continued, and finally each nation was invited 
to send an officer to hold a conference at Brussels on a given 
day. 

And that the system of proposed observation and of com- 
bined action might become immediately available, and be 
extended to its widest possible field of opei'ation, it was de- 
termined to adapt the standard of the observations to be 
made to the capabilities of tlie instnimenta now in general 
■nse in the respective naval services, but with the precaution 
,of having all these instruments brought under the surveil- 
,lance of parties duly appointed to examine them and deter- 
mine their errors; as this alone wonld render the observa- 
tions comparable with each other through the medium of 
tlicir respective standards. 

" The conference opened its proceedings at Brussels on the 
23d of August 1853, in tlie residence of M. Piercot, the Mini- 
ster of the Interior, to whom the thanks of tlie conference 
are especially due. 

" M. Quetelet was unanimously elected president. 
" Before entering upon any discussion, it was the desire of 
all the members of the conference that it should be clearly 
understood, that, in taking part in the proceedings of the 
meeting, they did not in any degi'ee consider themselves as 
committing their respective governments to any pai-tioular 
course of action, having no authority whatever to pledge 
"their country in any way to these proceedings. 

"The objects of tlie meeting having been explained by 
liieutenant Maury,* the conference expressed its thanlss to 
that of&cer for the enlightened zeal and earnestness he had 
displayed in the important and useful work which forms the 
subject of the deliberations of the conference, 

" In concerting a plan of uniform observation, in which all 
nations might be engaged, the most obvious difficulty which 
arose was from the variety of scales in use in different coun- 
tries. It is much to be desired that this inconvenience 
should be removed ; but it was a subject upon which the 
conference, after mature deliberation, determined not to I'c- 
* Seo thf Minii'.ea of the Pioceedings of t'ne ConSaiew.^. 
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cominslKl any modification, but to leave to each nation to 
cuutiimo its sciiles and standards as heretofore, except with 
rcj^ard to tlio tliermometers, wliiuh it was agreed should, id 
Addition to the scale in use in any particular service, liave 
tlint uf tlie centigrade placed upon it, in order to accustom 
obstrvers in all services to its use, with a view to its final 
and general adoption. 

" The advantages of concert of action between the meteor- 
ologist on land and the navigator at sea were so obvious, 
that, looking forward to the establishment of a universal sys- 
tem of meteorological observation upon both elements, it 
was thouglit that tlie consideration of scales could, with 
greater propriety, be left for that or some such occasion. 

" Ab to the inntrumenta to be recommended, the conference 
dotonnincd to add as few as possible to such as were in 
common use in vessels of war ; but, i-egarding accuracy 
observation as of paramount importance, the confereni 
it to be a matter of duty to recommend the adoption of 
curate instruments, of barometers and thermometers es] 
cially that have been carefully compared with recognii 
iitandards, and have had their errors accurately determini 
and that such instrmnents only should be used on b< 
every man-of-war co-operating in this system, as well as 
board any merchantman, as far as it may be practicable, 

" The imperfection of instruments in use at sea is notorious. 
The barometer having hitherto been used principally as a 
monitor to the mariner, to warn him, by its fluctuations, of 
the changes in prospect, its absolute indication of pressni 
has been but littk- regai-dod, and makers seidom, if ever, 
termined the real errors of these instruments, or, if km 
Btill more rarely ever furnished the corrections with the 
Btrumonts themselves. 

" That an instrument so rude and so abundant in error 
is the marine barometer generally in use, should, in this age 
of invention and improvement, be found on board any ship, 
will doubtless be regarded hereafter with surprise ; and it 
will he wondered how an instrument so important to meteor- 
ology, and so useful to navigation, should be permitted to 
afitive, that meteorologists, in their inyestiga- 
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tions concerning the laws of atmospheric pressure, are com- 
pelled in great measure to omit all reference to the obser- 
vations which have been taken with them at sea. The fact 
will, it is beliex'cd, afford a commentary upon the marine 
barometers now in use, which no reasoning or explanation 
can render more sti-iking. 

" It was the opinion of the conference that it would not be 
impossible, considering the spirit of invention and improve- 
ment that is now abroad in the world, to contrive a ma- 
rine barometer which might be sold at a moderate price, 
that would fulfil all the conditions necessary to make it a 
good and reliable instrument ; and a resolution was passed 
to that effect, in order to call the attention of the public to 
the importance of an invention which would furnish the na- 
Tigator with a marine barometer that at all times, and in all 
weathers at sea, would afford the means of absolute and ac- 
curate determinationii. 

" The conference is also of opinion that an anemometer, or 
an instrument that will enable the navigator to measure the 
force, velocity, and direction of the wind at sea, is another 
desideratum. 

" The conference was of opinion, that the mercurial barome- 
ter was the most pi'oper to be used at sea for meteorological 
purposes, and that the aneroid should not be substituted for 
it. 

" With regard to thermometers, the conference does not 
beaitate to say, that observations made with those instru- 
ments, the errors of which are not known, are of little value ; 
and it is therefore recommended, as a matter well worth the 
attention of co-operators in this system of research, whether 
some plan may not be adopted in different countries for sup- 
plying navigators, as well in merchantmen as in men-of-war, 
Tvith thermometers the errors of which have been accurately 
determined. 

" For the purposes of meteorology various adaptations of 
the thermometer have been recommended, such as those which 
refer to hygrometry and solar radiation ; and, accordingly, 
a space will be found in the columns for temperature by ther- 
mometers with dry, wet, and coloured bulbs. With these ex- 
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cepUons, tlie only instrument, in addition to those general 
used at sea, for which the conference lias thought proper 
recommend a column, is that for Bpecific gravity ; the 
of this instrument is too insignificant to be mentioned. 

" The reasons for recommending the use ftt sea of the wi 
the white, and black bulb thermometers are obvious ; but wit 
regai-d to the thermometer with a bulb the colour of 
water, and the introduction on board ship of a regular si 
of observations upon the specific gravity of sea-water, it 
be proper to remark that, as the whole system of ocean 
rents and of the circulation of sea-water depends in some de- 
gree upon the relative specific gravities of the water in vsr- 
lions parts of the ocean, it was judged desirable to introduce 
columns for this element, and to recommend that observatioDlj 
should be cai-efully made with regard to it, both at and beloi 
the surface. 

" With respect to the thermometer having a bulb of thi 
colour of sea-water, it is unnecessary to say more in favoi 
of its use on boai-d ship than that the object is to ascertaivj 
whether or no such observations will throw any light upoaj 
the psychrometry of the sea, or upon any of the vi 
resting phenomena connected with the radiation from tl 
surface of the ocean. 

" In bringing to a conclusion the remarks upon instrnmentflt' 
the conference considered it desirable, in order the better to 
establish uniformity and to secure comparability among the 
observations, to suggest, as a measure conducive thereto, 
that a set of the standard instruments used by each of the 
co-operating Governments, together with the instructions' 
which might be given by such Governments for their use^ 
should be interchanged. 

" Theobject of the conference being to secure aafaraspos^ 
Bible uniformity of record and such a disposition of the ob-; 
servations that they would admit of ready compaiison, tho, 
annexed form of register was concerted and agreed upOD, 
The first columns of this form will receive the data which 
the Government of the United States requires merchant ves- 
sels to supply, in order to entitle them to the privileges of 
co-operators in this system of rcBeai'cb, and may therefoTV 
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be considered as the mintmmn of wliat is expected of them. 
This condition, which it may be as well to state here, requires 
that at least the position of the vessel and the set of the cur- 
rent, the height of the barometer, the temperature of the air 
and water, should each be determined once a-day, the foi*ce 
and direction of the wind three times a-day, and the observed 
variation of the needle occasionally. 

" Every abstract log kept by a merchant vessel should con- 
tain at least what is here recommended, Anything more 
■would enhance its value and make it more acceptable. 

" The remaining columns ai-e intended principally for men- 
of-war to fill up in addition to those above mentioned, but it 
is believed tliat there are many officers in the mercantile navy 
also who are competent to this undertaking, and who will, it 
is hoped, be found willing to distinguish themselves in this 
joint action for the mutual benefit of the services. 

" In the compilation of this form the conference has had 
carefully in view the customs of the service and the addi- 
tional amount of attention which these duties will require, 
and it is believed that the labour necessary for the purpose, 
at least to the extentspecified in the instructions for filling 
up the columns, is only such as can be well performed under 
ordinary circumstances, and it has considered it a minimum, 
and looks with confidence to occasional enlarged contribu- 
tions fi'om zealous and inteUigent labourers in the great cause 
of science. 

" The directions for filling up the columnsj and for making 
certain observations, it will be seen by the minutes, were 
limited to such only as seemed necessary to the conference 
to insure uniformity of observation. This subject received 
the benefit of much discussion before the meeting, and it was 
considered most advisable to confine the matter to hints, 
which it is hoped will be found sufficient, when embodied in 
the instructions which each nation will probably issue with 
the forms, to insure that most desirable end — uniformity. 

" The conference, having brought to a close its labours with 
respect to the facts to he collected and the means to be em- 
ployed for that purpose, has now only to express a hope that 
whatever observations may be made, w\U be tuvnui. tft MWi^A 
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account when received, and not be suffered to lie dormant 
for the want of a department to discuss them ; and that, 
should any Government, fram its limited means or from the 
paucity of the observations transmitted, not feel itself justi- 
fied in providing for their separate discussion, it is hoped 
that it will transfer the documents, or copies of them, to some 
"neighbouring Power, which may be more abundantly provided, 
and willing to receive them. 

" It is with pleasure that the conference has learned tliat 
the Government of Sweden and Norway has notified its in- 
tention of co-operating in the work, and that the King has 
commanded the logs kept by his Swedish subjects to be trans- 
mitted to the Royal Academy of Science at Stockholm, and 
also that in the Netherlands, Belgium, and Portugal, mea- 
sures have been taken to establish a department for the same 
purpose, and that the Admiralty of Great Britain has ex- 
pressed its intention of giving instructions for meteorological 
observations to be made throughout the Royal Navy, 

" The conference baa avoided the expression of any opinion 
as to the places or countries in which it would be desirable 
to establish offices for the discussion of the logs, but it is 
confidently hoped that, whatever may be done in this respect, 
there will be always a full and free interchange of materials, 
and a freqiient and friendly intercourse between the depart- 
ments ; for it is evident that much of the success of the plaa 
proposed will depend upon this interchange, and upon the 
frankness of the officers who in the several countries may 
conduct these establishments, j 

" Lastly, the conference feels that it would but inadequate!]^ 
discharge its duties, did it close this report without endea*) 
vouring to procure for these observations a consideration 
which would secure them from damage or loss in time of 
war, and invites that inviolate protection which science claims 
at the hands of every enlightened nation ; and that, as vessels 
on discovery or scientific research are by consent suffered to 
pass unmolested in time of war, we may claim for these do- 
cuments a like exemption, and hope that observers, amid the 
excitement of war, and perhaps enemies in»other respects, 
may in this continue their friendly assistance, and pursue 
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their occupatioB, until at length every part of the ocean shall 
lie brought within the domain of philosophic research, and a 
system of investigation shall be spread as a net over its sur- 
face, and ifc become rich in its benefit to commerce, navigation, 
and science, and productive of good to mankind. 

" The members of the conference are unwilling to separate 
without calling the attention of their respective Governments 
to the important and valuable assistance which it has received 
from the Belgian Government. That the conference has been 
enabled to draw its labours to so speedy and satisfactory a 
close is in a great measure owing to the facilities and con- 
veniences for meeting and deliberating which have been af- 
forded by His Majesty's Government. 

" Signed at Brussels, this 8th day of September 1853. 
r QuETBLET, President. 
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An Essay on the China-stone and China-clays of Cormvall, 
with a Description of some Mechanical Improvements in 
the Mode of Preparation of ike latter. By Mr H. M. 
Stoe&s, of St Austell, Cornwall, 

The China-stone and China-clays of our county, or the 
disintegrated granites, have of late years assumed a no less 
important than interesting feature in its history ; not only 
to the capitalist, from the great addition the discovery of 
their use has made to its commercial importance ; to the 
workin^-clasBcs, from the necessarily co-existent inareaae of 
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employment ; to the shipping, from the quantity aniinally 
exported ; but also to the travelli^r, from the picturesque 
scenes, the preparation of these articles has added to the 
previonaly existing and unexampled ones offered him for con- 
templation in the various modeg of raising and rendering 
available the mineral wealth for which we have been ao long 
and 90 justly famed ; and not only to these, but to the prac- 
tical chemist as well, does it afford matter for speculation, 
inasmuch aa the supply of the former of these articles is bo 
limited, as to require, in the course of a very few years, 
some cheap and easily available substitute ; whether to 
supplied from this or from some other county, ia a quest!) 
to be determined only by the conjoined efforts of the min< 
the geologist, and the analytical chemist. 

From these few remarks, any apology for the appearani 
of the present essay would only be out of place, especiall;^' 
when we tuke into cunsideration the paucity of information 
possessed even by such men as the jurors of the Exhibition 
of the past year, as proved by their indifference both to the 
purity and quantity of the raw material ; and this ia now the 
more to be deplored from the contrast presented to us in the 
degree of attention paid by those jurors who investigated the 
merits of tliis article in its manufactured state, and by thi 
observations necessarily made on other raw material, 
less than from the fact that in no work with which I am 
present acquainted has the preparation or the source of tl 
article been fully described. 

These observations will be found to refer generally to 
those districts whence the greater amount is attainable, and 
from them I have I'eason to hope that some few general laws 
may bo deduced, whereby, when the present source is ex*j 
hausted, other localities may be found in the county for tfaei 
supply. 

Attention was first directed to the fact, that the disinte- 
gi-ated granite and clays of our county, as well as those of 
Devon, when fused or burned, could be rendered available 
to the potter, in 1768, by the late Mr Cookworthy of Ply- 
mouth, who extensively exported them to the potteries of 
Staffordshire for that purpose from Devon ■, subsequently tO 
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which, large beds of a like deaoription of clays were found in 
the paritjh of St Stephen's : and it having been ascertained 
that the decomposing graoite, from which such beds are 
formed, was capable, when fused, of forming a suitable glaze 
for the articles made of the clay, a large trade was at once 
opened, which has continned progressively to increase till 
the present time. 

The disintegrated granite, under the name of China-stone, 
from the use to which it was applied, was exported at a later 
period than the China-clay or kaolin, — tliis article of com- 
merce not having been inti-oduced till the year 1802, when 
it was first raised from a bed of great purity, containing no 
iron or manganeRe, but merely felspar, silica, and mica, in 
varying proportions. And this is at present the only source 
from which it can be obtained of a sufficient degree of purity 
for ordinary purposes; though, from its price, and the efforts 
that have been made by chemists, both here and in the pot- 
teries, to gain a substitute for it, it is very doubtfnl whetlier 
it will long continue so ; more especially if the distance we 
are placed from Stafford he taken into consideration. 

Most of the granites from which the China-stone was 
formed, differ from ordinary granite only in the existence in 
the latter of plates of talc, hornblende, or diallage, the pre- 
sence of either of whicli renders the China-stone in which 
they are found, though but in small proportions, of not even 
the slightest use, from tlie black or brown-coloured slag of 
silicate of iron or manganese found on fusion. Some varia- 
tion, too, may be found in the amount of each of the ingre- 
dients which I have named, but this afTects neither the clay 
formed on a continuation of the disintegrating process, nor 
is it supposed to exert any influence on the glazing properties 
of til e stone. 

The places in which a search for this article would be in- 
Etituted witli tlie greatest probability of success, is in the 
proximity of fissured granite rocks, containing, or supposed 
to have contained, softened stone ; or in hills with rounded 
heavy summits, the beds of which are placed horizontally, 
and felspar (or feldspar) forming its predominating ingre- 
dient. 



The bed from which it is obtained is about three-fourths 
of a mile in extent, on the contignous borders of the parishes 
of St Dennis and St Stephens, occupying almost the centre 
of the central granite district of the county, and is sur- 
rounded by other primary nyks of igneous origin, which, as 
they stretch towards the coast on either side, merge 
beds of killas or clay-slate. On the eastern and northi 
boundaries, the granite is more irregular and abrupt in el 
racter than on the other sides, is more porphyritic, ajid 
tains a much larger proportion of felspar, in large white 
red opaque, cubic, or rliomboidal crystals ; while on the 
south it is separated from the neighbouring granite by a 
large elvan dyke. And it is worthy of notice, that, while oa 
one side of this you may find China-stone perfectly pure, on 
the other, only from one to two feet distant, the stone ia 
rendered useless by the presence of small plates of talc im- 
bedded in dense gray granite, which also forms a portion 
the eastern boundary. 

Any one who has carefully studied the porphyry dykes, or tlid 
general nature of the primary rocks of our county, cannot but 
have noticed the difference in the temperature at which some 
of them have been upheaved, compared to that of others ; for 
while some of our granites are composed of substances which 
have in their crystals a certain amount of water that has not 
been lost, others have no trace of it, their felspar havinj 
become an amorphous-looking powder (kaolin) ; and otbei 
presenting the same waxy edge on fracture that is noticed 
porcelain, particularly the elvan dykes : and from this it has 
been conjectured, though to me it appears doubtful , that as the 
melting point of other minerals was considerably below that 
of these rocks, at the time of the extraordinary convulsion to 
which our county has been subjected, the China-stone wafl 
by this means freed from iron, &c. ; and that, on its having 
reached the surface, the water by which it was surrounded] 
at once caused the crystals of felspar to split, lose their on( 
line and cliaracter, and become easily acted on by the solveni: 
power of rain-water, which, by depriving it of a portion of 
its potash, leaves the crystals of quartz or silicic acid and 
plates of mica, glistening witli a silvery hue, imbedded- ina 
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iHftSfl of silicate of potash and alumina ; wluch, from the loss 
of cryatallization, cannot be termed felspar, nor is it kaolin. 
foi' it has not been subjected sufficiently long to the causes 
which lead to its formation. 

Many have thought, and do still suppose, that the clay is 
gradually forming into granite, and confidently assert that 
tlie whole of the miJJle granite tract was iindouhtediy formed 
from clay beds ; the geologist, I need scarcely add, will ba 
able to estimate this at its proper worth : others also add, 
that this mass has been thi-own up in the water, which at first 
covered it and fell back on itself, which they assert accounts 
for the flattened outline the tops of the hills of this district 
present. 

The chief causes which I believe to have led to its disin- 
tegration, and not only to the formation of Chiiia-Btone. or 
China-clay, but to that of all the land at present in cultiva- 
tion or capable of being cultivated, are — l^i, external 
physical agents, proved by the fact that China-stone is very 
seldom found at a depth of more than from 20 to 30 feet 
from the surface ; the influence of the seasons ; the changes 
from hot to cold on a body composed of crystals possessing 
such different expansive powers as those of felspar and quartz; 
and the solvent power of rain-water: while, as chemical 
agents, we have, 2dhi, the influence of the excess of carbonic 
acid in the air, as well as that from the interinr of the earth, 
of the influence of which we have abundant proof in the ex- 
cellent crops obtainable near lavas, or wherever this gas can 
gain access to the compound silicates of which the greatest 
portion of the earth's crust consists ; and by the influence of 
respiration in rooms provided with windows, which may have 
teen exposed for a long period to its application. 

At present, while there is a great demand for the article, 
the spot from whence China-stone is procured presents the 
appearance of a large rabbit burrow, as there are no less 
than nine sets for the district, the proprietor of each of which 
has his portion of the hill covered with the mouths of pits, 
around which are stationed a number of men with their 
waggons, who, after the Cluna-stone has been raised by quar- 
rving and Hie employment of powder, cawj it to one q? VVa 
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neares^ ports to be ehipped for the pottei'Iea of Staffordshire 
and tVorcestersliire. These ports are distant seven or aine 
miles from the quaiTies, entailing in tliis transport a cou- 
eiderable amount of land carnage, and a consequent increase 
in the price, which of late years has been raised from 12s. 
to 203. tree on board, at Pai', Pentewan, or Cbarlestown; 
still the demand has by nu means diminisbed, and tlie pro- 
prietors of these sets have been obliged to fix a certain limit 
to their annual supply of 1S,000 tons, which rate of consump- 
tion will have efl'ected tlie removal of all the China-stone ia 
these beds in r.iLher less than fifty yeara. J 

The number of people employed in its preparation are cojM 
paratively few, as the operation of blasting requires but ttnfl 
or three persons In each pit ; and in loading the waggons the 
parties employed as carriers are but too eager to fill in order 
to gain a load, The before-mentioned reasons render the 
question of supply an important one, and one well worthy 
tlie attention of the land-owner as to future resources, and 
the influence the discovery of any large bed of good stoj 
would exert on bis pocket ; though, while the present 
of the China-atone Company of Cornwall hold out, they 
only can but will maintain a monopoly. 

Cbina-stone, in its present state, consists of a mixture of 
quartz, felspar, and mica, blended so as to form a homo- 
geneous mass which very much resembles granite, though its 
texture is not so compact; the quartz exists in small bluish- 
white and transparent crystals, the edges of which, by thp 
process of disintegration, are rendered more or less indistini 
and they have become more ti'ansparent than when in 
form of granite. These crystals are imbedded in a mixtui 
of white felspar which has lost a portion of its potash, 
small opaque scales of mica having a lustrous silvery aapi 
and very thin : tlio granite from which it has been formed is 
the simplest kind, the more common forms containing, in add] 
tion to the mica, quai'tz and felspar, which may be either red 
or gray, crystals and scales of hornblende, diallage, or t;ilc, 
with a more or less appreciable amount of iron, indicated by 
the black spots formed on fusion or calcination^ and as the 
chemical composition of this article, when pure, should indi- 
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cate an absence of these deteriorating qimlitiL's, until boijio 
cheap mode of separating these constituents from the othor- 
wise vitritiable granites of our county be found, the Chinii- 
Btone at present in use must retain ita pre-eminence, consist- 
ing as it does of a pure double silicate of potash and alumina, 
which, when fused, forms a pearl-white translucent mass, 
firm and resonant, consisting of an opaque body of nearly 
perfectly formed kaolin, surrounded by and diffused through 
the glaze of silicic acid, to which its transparency is due : and 
not only does the foregoing deteriorating substances render 
■the article useless, but should there be a very great excess of 
quai-tz crystals or silica the article will not, from the forma- 
tion ofsingle silicates, be capable of fusion at any temperature ; 
though this fault may be remedied by the addition of either 
.potash or soda, to which the vitrifaction not only of this, hut 
of the various kinds of glass, is also due ; felspar, according 
to Liebig, containing 17'75 per cent, of potash. 

China-etone is used in the potteries for a number of pm*- 
poses, the most important of which are, ls(, — in the forma- 
tion of clay bodies to form biscuit ware ; 2dli/, — ^to strengthen 
clays rendered poor by the absence of potash ; and, 3dlj/, — in 
the preparation or construction of glazes, for the calcined 
biscuit ware, when mixed with other ingredients. 

The manufactured China-atone and China-clay is termed 
'* pottery," of which there are several varieties, each contain- 
ing different proportions, of China-stone, clay, and other 
articles. In the porcelain series there is said to be but 3 per 
cent, of potash, but this I imagine, from the transparency and 
purity of the body, to be inaccurate : the Chinese used to em. 
ploy the ashes of ferns, which, from the amount of carbonato 
of potash they contain, gave to it that richness and blending 
of the body with the glaze for which it has been long remark- 
able ; bone ash was also used, both by the Chinese aud French, 
and is now employed by our potters in considerable quantity, 
for the sake of tho phosphate of lime it contains, which_ 
during the process of fusion, adds considerably to the trans- 
parency of the ware without rendering the glaze liable to 
cr&ze or peel off, as would be the case were lime alone cm* 
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ployed ; in fact at times, during a single firing, more than 
£5000 worth of pottery is rendered ueeleBB by the adnuxture 
of tliifl earth, the surface of the services becoming covered 
^ith a congeries of cracks and fissures ; hence great c&re 19 
necessary to prevent its addition. 

The terms employed to designate the kinds of calcined aofi 
fused wares, are : — Pipe-clay, the least used and least impor" 
tant; Queen's ware; Terra Cotta ; Basalts; and Porcelain 
biscuit ; the whole of which were introduced by Wedgewood, 
to whose persevering, accurate, and scientific research, we 
are indebted for the position our pottery now holds ; and it 
should not be forgotten that the rapid strides by which we 
have gained it, and the diacovoriea that have of later yeani 
been made in this art, have been wholly derived from a good 
practical acquaintance with chemical analysis, the import- 
ance of which cannot be too strongly urged, on both thepotter 
and the producer of the raw material. The other and more 
common wares are, porcelain ; pottery, an inferior kind of 
porcelain j and earthenware ; to the description of which I 
shall for the present confine my attention, that of the before 
mentioned wares, as well as of Parian, biscuit china, &c., 
belonging more sti-ictly to the province of the potter than to 
that of the writer of the present Essay ; though, from the 
history of the experiments to which their existence is dae, 
the subject will be found fraught with interest to the chemiilt 
and geologist. 

Until a very lato period pottery manufacture was com- 
paratively unknown in England ; in the eighteenth century 
■we were indebted entirely to the Chinese for our best, and 
to the continentfll potteries for our commoner wares ; a cen- 
tury has but elapsed, and to the credit of the industrious, the 
persevering, the indefatigably speculating, Englishman, be it 
added, that from pole to pole, under any portion of the globe'a 
equator, wherever the traveller may roam in search of adven- 
ture, no less than through the length and breadth of bis happy 
little island home, he will find, in his cup, his plate, or b» 
dish, a never dying testimonial to the enterprising I'haractqvi 
of the Englishman. 
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In porcelain or china and the coaraer variety termed pot- 
tery, the ingi-edients are so coniltined as to act chemically on 
each other, the decoraposoJ felspar consisting of a fusible 
glass of silicate of alumina and potash, more opaqne than 
that formed by the fused silex in which it is disseminated ; 
and when the body is formed of China-clay, infusible at the 
highest temperature, in the process of vitrif action, it is so 
acted on, as to form a substance uniformly opaqne, having a 
vitreous, waxy fracture, and when coloured by Bome metallic 
base is termed stoneware. 

There are two kinds of china or porcelain ; the one termed 
the hard china was formerly imported fi'om France, though, 
of late years, it has been altogether superseded by the second 
variety, or soft china. The body of hard china may be eou- 
Teniently formed by a mixture of ingredients in the following 
proportions : — 



Kaolin, or Chiua-clay 

Felsjiar 

Sand 

Selenite 



70 parts 
U ... 



which calcined, forms the biscuit : this, after being dipped in 
ft mixture of potash and felspar, is again heated, when vitci- 
faction ensues, the article possessing a homogeneous trana- 
lacent structure, and not a mere glaze or coat as found on 
the common earthenware. In making soft china the English 
potters fully vitrify the ware by the first application of heat, 
the shape of the article being kept by ground flint, removable 
with ease after it is taken from tlic oven, and the glaze being 
Bubsequently applied is vitrified at a lower temperature than 
that used in the formation of the biscuit of soft china, the in- 
gredients used to form which, are, — 



Kaolin . 
Chiua-fitone 



46 parts 
31 ,.. 



23 



In making the glaze, a frit is first formed, whieh renders the 
glaze more easily applicable to the surface of the biscuit, by 
calcining a mixture similar to the following : — 



Mr H. M. Stoker on the China-stoue anl 

China-stone ... 25 parts 

Soda .... 6 ... 

Borax . . ■ . 3 ... 

Nitre .... 1 ... 

Of this frit, when ground, 26 parts are taken, and added io 
or mixed with — 



26 of ground China-stone, 
31 ... white-lead, 

7 ... flint, 

7 ... carbonate of lime, &c., 

3 ... oxide of lin, 



in which the biscuit is dipped prior to the last applieation 
heat. Tlie colours to be laid on the ware arc applied an* 
burnt in prior to tlie formntion of the glaze, an article often 
requiring a separate burning for each different colour, thus, 
especially in gilded articles, entailing an additional amoiiDt. 
of cost and labour. 

The China-stone increases the strength and sonorosity 
the article, while the ground flint gives whiteness and dcnsit; 
to the base of plastic clay: earths are by themselves infu- 
sible, but on the addition of silex or silica, another name fc 
quartz, we form a silicate, to which, if we add a third of eai 
with an alkaline base, we forai a body vitri6able and uniformly 
translucent. 

As it may not be uninteresting to my readers, I shall briefly 
attempt to describe the mode in which the China-stone and 
China-clay are treated, prior to their being turned, twisted, 
and flattened, to form the numberless articles in which the; 
greet the eye. 

The China-atone is ground to a fine powder by means 
a number of stones which are kept rotating oa the bottotd 
of a paved vat, when it, as well as the clay and ground flint, 
are mixed with a certain quantity of water, by a process 
termed "hinging," till of the consistence of cream, when itJs 
passed in a state of slop or slip through a series of cambric or 
lawn sieves kept rapidly revolving by a water-wheel, each pint 
of clay slip weighing twenty-four ounces, wliile that of the flint 
or China-stone weighs thirty-two ounces ; it is then passea 
thtongh a very fine silk sieve, after which these ingredienU- 
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are mixed together in variable proportions in a large vat or 
tub, and, as soon as the mixture has attained its requisite 
consistence, the water is driven off by evaporation, which 
causing the slip to contain in its interstices an innumerable 
quantity of air globules, renders it necessary that it should 
be submitted to the process of kneading or beating, after 
which it was formerly thought necessary, though now aban- 
doned, that this mass should lie fallow for three or four 
months, when it is considered to be fit for the lathe. 

The proportions of the ingredients used in the different 
kinds of earthenware are as follow : — 

In oreara colour or painted ware, — Dorsetsliire clay, 56 
parts; kaolin or China-clay, 27; flint, 14; and China- 
stone, 3 parts. 
In brown ware, — red clay, 83 ; Dorset clay, 13 ; flint, 2 ; 

and manganese, 2 parts. 
In drab ware, — Cane marl, 32 ; Dorset clay, 22 ; China- 
stone, 45 ; and nickel, 1 part. 
In jasper, — barytes, 32; kaolin, 15; Dorset clay, 15; 

stone, 33 ; and of lead, 3 parts. 
The glazes commonly used for the cream-coloured ware 
ocmsists of varying proportions of white lead and China- 
stone, or, as these may craze, a frit of the following materials 
is often employed : — 

Of China-stone, 30; flint, 18; red lead, 25; soda, 12; 
and borax, 17 parts; 26 parts of this are then mixed 
with 15 of China-stone, 10 of flint glass, 9 of flint, and 
40 of white lead ; which constitutes the fritted glaze. 
The composition of most of the bodies and clays now used 
is a secret confined to the walls of the mixing room, so that 
Uis extremely difficult to ascertain, with any degree of ac- 
cui'acy, the influence of an excess of ingredients ; thereby en- 
tailing a co-existent difficulty on the part of the producei", in 
his endeavour to form or prepare a substitute for these 
articles. 

The China-clay or kaolin of Cornwall was first brought in- 
to notice at a very late period, tliough the material itself has 
been long used ; in fact, not only were the Cbineae well at- 
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ioted with it, botb in a raw and manufactured stat«i 
ibe moat remote agea, but it is also probable, from the ti 

Peettng evidences lately brought to light, tbrongh the in- 
bitrious exertions of Mr Layard, and from other sources, 
H^at the Egyptians knew somewhat of its uses- 
"When obtained by Mr Cookworthy, in 1768, from the 
ITerowBe and TrotboBe clay works, in the pariah of St Stephei 
a lai'ge supply was at once demanded for the Staffordshire 
potlvrii's, which lias gradually increased till the present 
time, Tho average annual export of late years, which I have 
hocn enabled to o(Fep my readers through the kindness 
tho most influential shipping agents in the neighbourhood, 
M follows : — 

At Charleston . 40,000 tons of Chi 

... Par , . 10,000 ... 

... Pontewan . 18,000 ... 

... other harbours . 12,000 ... 

Forming a total of 80,000 tons. 
From the Httlo attention paid to former exports of thl 
article, I have been unable to form an accurate estimation 
thom, though some idea of the increase maybe gleaned from* 
the following estimates of the value of the exports of the 
manufactured article, to the various countries with whtdi 
England has any commercial relations : — 

aiilrpcd from Stafford in 1835 . £280,000 

1837 . 660,000 
1841 . 600,759 

1851 . 1,210,000 

while adding to this the exports from Derby, Worcester, ai 
other potteries, will give a total of £2,150,000 shipped during 
the past year ; in addition to which, of late years, a consider- 
able amount of crude kaolin has been exported to every pot»- 
tery on the continent, and also to those of oar inquirioj 
American brethren, while a small portion has been used 
bleaching. 

(To ho continued.') 







On the Analysis o/Euclaae. Ey J. "W. MALLET, Eaci., Ph. D. 

Euclase, from its transparency, delicate shades of colour, 
and perfect crystallization, ia one of the moat beautiful mineral 
Bpecies with which we are acquainted ; and since it ia at the 
same time a. mineral of great rarity, good Bpecimens of it 
form some of the most highly prized ornaments of mmeralo- 
gical collections. 

Such of the characters of the mineral as can he examined 
without injury to the specimens, have been pretty accurately 
studied, especially the complex crystalline forms under which 
it occurs, which have been described at length by Hauy, 
"Weiss, Phillips, and Levy. Our knowledge of its chemical 
composition, however, the investigation of which involves the 
destruction of the specimens operated on, depends upon a 
single analysis by Eerzelius, as the number given by Vau- 
quelin, the only other chemist who has examined the sub- 
stance, are almost valueless, presenting a toss of about 30 
per cent. 

Though from the high authority of Eerzelius as an analyst, 
any other investigation could scarcely be expected to yield 
results of much novelty, or diiFering materially from those he 
has given, yet a second analysis possesses some interest, even 
if merely confirmatory of his. The results of one which 
I have recently made, I wish, therefore, to bring under the 
notice of the Society. 

The material employed for this analysis, consisted of four 
fragments of crystals, weighing together about 20 grains. 
Though this is rather a smaller quantity than is usually 
taken for a mineral analysis, it was iu the present case quite 
enough, as the constituents to be determined were but few, 
and alumina and glucina form a large proportion of the 
whole. These fragmeots were perfectly clear and transpa- 
rent, three of them of a beautiful pale mountain-gi'ecn, and 
one of a very light tinge of blue. They presented both na- 
tural crystal planes and faces of cleavage, and amongst the 
former were several adapted to the use of the rcfiectio^ ^q- 
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nionQeter. The mean results of some angular caeasnreme&ta 
over the obtuse lateral edges of four distinct rertioal prisma 
were, 115° &, 12r 51', 140" 44', and UO" 32", all of wliich 
agree nearly with numbers given by PliillipB. The only 
cleavage I observed was that parallel to the terminal plane, 
replacing the acute lateral edge of the vertical pnBin, wliich 
is tnoiitioDed in niineralogical systems as the only cleava^ 
ieasily obtained. 

The specific gravity of these fragments n-as 3'036. They 
were reduced to fine powder, and fused with the mixed car- 
bonates of potash and soda, and the analysts n'as then con- 
ducted according to the usual routine for silicates. The alu- 
mina and glucJna were separated according to the old method 
by carbonate of ammonia, as fi-om previous experiments I 
found the use of caustic potasli, which has been more recently 
proposed fur this purpose, both difficult and uncertain. The 
analysis gave the following constituents per cent, : — 

Sili 



lica 


44-18 


950 


uniina 


31-87 


620 


ucina 


21-43 


664 


ruiide of ii-on 


1-31 


. 016 


'loxide of tin 


■35 





9914 

Tiiese numbers agree very fairly with those of Berzelius, 
and dividing by the atomic weights of the several constituents, 
give their equivalent proportions as in the second column. 
These are very nearly in the ratio :— 

Si 0^: AljO, ; Gj 0,=3:2:2. 
And hence wo have the formula : — 

2 (Alj Og Si 0,) +Gj O3 Si Og. 

Or if tlie two earths, alumina and glucina, be isomorphows :-^ 

^(AlaOj + GjOg) 3 SiOa. 

Scacebi, taking glucina as a protoxide, suggests an ana,- 1 
logy between ouclase and epidote, but if the corrected atomic j 
^weijriitpf this earth be used, the formula; of these two raineralM 
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diifer widely.* If, on theotlierliand. alumina and gluciiia be 
iaoniorphous, the composition of euclaae coincides with that 
of andalusite. 

4 AI5O, SSiOg. 
part of the alumina being replaced by glucina. An impor- 
tant objection to the idea of any real connection between 
these mineralu, however, arises from tlie fact, tliat they occur 
in difFei-cnt crystalline systems, andalusite belonging to the 
right prismatic, while euclase is in tlic oblique prismatic sya- 
tein. 

There was one minor point in connection with Berzeliua'a 
analysis which it was interesting to examine with special 
care, namely, the occurrence or not of a small quantity of tin 
in euclase, and I, therefore, took particular pains in testing 
all the reagents for this metal before using them, anil made 
a separate blowpipe experiment on tha mineral itself, with 
the object of reducing the tin directly. Even by the latter 
method there was no difficulty in distinctly ascertaining its 
presence, and there can, therefore, he no doubt of its really 
existing in the pure mineral. 

The occurrence of traces of this metal in other Bilicatea, 
as beryl, epidote, and a magnesian garnet, meteoric stones, 
and in several ores of titanium and tantalum, has been re- 
marked by different analysts, especially by Berzelius, and is 
certainly a very curious fact, when we consider the extremely 
small number of minerals in which tin forms a leading con- 
stituent, and the improbability of such minute quantities 
being essential to the composition of the species in which 
they occur. — (Journal of the Geological Society of Dublin, 
vol. V. part iii., 1853, p. 206.) 

* Tha iingles of crjistals of the tivg Bpotiea also differ eOQBiderably. 
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On (Atfjlnatomj/ an(f Phyaiology of Cordylopliora 

butioii to our knowledge of the Tubularian Zoophytea. 
By Gbouqe Jambs Allman, M-D., M.E.LA., Professor of 
Uotanjr ill the University of Dublin, &0i 



'l')io author, aftci' pointing out the necessity of givingi 
greater ilcrmitciii^as to the terminology employed in the 
iurijition of the true zoophytes, proceeds to the anatomii 
(lotivila of Cordi/tophora, a genus of Tttbulariada:. He 
tnonatrates tliat Cordylophora is essentially composed in all 
its parta of two dietinct membranes inclosing a cavity, 
structure which is common to all the Ilydroida, For greater 
precision in description, he finds it necessary to give to theae 
inumbrauea special names, ivnd he therefore employs for the 
oxternul the name oi,ectodenn, and for the internal that of 
tndoderm. Each of these membranes retains its primitive 
cullular structure. In the ectoderm thread-cells are pro^ 
duued in great abundance ; these are formed in tlie interior 
of tho ectodermal cells by a process of endogenous cell-for- 
mation, and are afterwai'ds set free by the rupture of the 
mother-cell. The thread-cells in a quiescent state are minute 
ovoid capsules, but under the influence of irritation, an i 
tornal sac is protruded by a process of evaginatlon ; the sur- 
face of the evaginated aao is furnished with a circle of corred 
Bpicula, and from its free extremity a delicate and long fila*. 
meni is emitted- The thread-cells of Cordylophora thus, 
closely resemble the " hastigerous ovgaxia" oi Hydra. The, 
polypavy is a simple unorganized secretion deposited in layerB, 
from the ectoderm. In the endoderm the author points oui 
a distinct and well-developed glandulai- sti'ucture composed 
of true secreting cells, which are themselves produced in the 
interior of mother-cells, and elaborate a brown granular se- 
cretion which he assumes as representing the biliary secre- 
tion of the higher animals. He describes, as a system of 
special muscles, certain longitudinal fibres, which may be 
distinctly seen in close connection with the inner surface 
tho ectoderm. The tentacula are shewn to be continuous 
tubes communicating with the cavity of the stomach, and thus 
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pOBseBS the same essential structiiro as those of Hydra ; 
they are formed of a direct eontinnation of the ectoderm of 
the polype, lined by a similar cootinnation of the endoderm. 
The Appearance of transverse septa at regular intervals, 
which is 80 very striking in these tentacula, miist not be at- 
tributed to the esistence of true septa. It is due to a pecu- 
liar condition of the cndodermal layer, but the author has 
not been able to give a satisfactory explanation of it, (Through 
tte whole of the canal which pervades the axis of the stems 
and branches, a constant though a regular rotatory move- 
ment is kept up in the contained fluid ; this movement is not 
dae to the propulsive action of vibratile cilia, and is explained 
ty the author as the effect of Bie active processes going on 
in the secreting cells of the endoderm, processes which can 
scarcely be imagined to take place without causing local al- 
terations in the chemical constitution of the surrounding 
fluid, and a consequent disturbance in its stability. 

The reproductive system of Cordylopkora consists of ovoid 
capsules situated on the ultimate branches at some distance 
behind the polypes ; some of these capsules contain ova, 
others epcrmatozoa ; they are plainly homologous with the 
ovigerous sacs of the marine Tubularladce ; they present a 
very evident, though disguised medusoid structure, having a 
hollow cylindrical body, whoso cavity is continuous with that 
of the polype-stem, projecting into them below, and repre- 
senting the proboscidiform stomach of a Medusa, while a 
system of branched tubes which communicate at their origin 
with the cavity of the hollow organ, must be viewed as the 
tomologues of the radiating gastro-vascular canals, and the 
proper walls of the capsule will then represent the disc. 
Prom comparative observations made on other genera of 
MydToida,^(!: author maintains the presence of a true me- 
dusoid structure in the fixed ovigerous vesicles of all the 
genera he has examined, and he arrives at the generalization, 
that for the production of true ova in the hydroid zoophytes, 
a particular form of zooid is necessary, in which the ordinary 
polype-structure becomes modified, and presents, instead, a 
more or less obvious medusoid conformation, Hydra being 
ftt present the only genus which appears to offer an exce^- 
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tioa to Una law, though the aathot beJievea thfti the excep- 
tion is only apparent, and that farther ofaeerfatioDs will 
enable us to refvr the reprodoctire organization of this 
xoophitv to the Bunie type with that of Cordt/lopkora and the 
marino Jljfdroida. The authur has &ali££ed himself tSSit the 
ova-like bodies contained iu the capsules of Coriitjlaphorti 
ore true ova, and not gemmcE ; be has demoastrated in them 
a dintirict germinal vesicle, and has witnessed the pbeoo- 
inonou of yclk-ck'uvagc ; and the paper details the develop- 
ment of the embryo to the period of its escape from the ciq>- 
lulo in tliu form of a free-swimming ciliated animacnle, aad 
traces its subsequent progress into the condition of the adult 
SQOpliyto. — [Proceedinge ofibs Royal Society, London, 1853). 



' ' 0« the ElaBlicily of f^tone and Crystalline Bodies. 

By E. HODGKiNSOlf, Esq,* 
It is goiionilly assumed by wi-itcrs on the strength of 
teriaU, tliut tlio olastlcity of bodies is perfect, so long as 
material is not strained beyond a eertnin degree. But from 
tlio oxpoi'iuieiits T niftJo several j'ears ago, at the instance of 
the Uritisli Association, on the strength of Hot and Cold 
HluMt-irou (vol. vi,), 1 was led to conclude that the assump- 
tion was very incorrect, aa applied to cast-iron at least; and 
fnrthor cxporimenta rendered it probable that it was only 
(ipproxi million in any. Among the bodies of most value 
the arts, cast-iron holds an important place; and I fount 
thatbiirnof that motnl, when bent with forces, however smalli' 
liovor regained their first form, after the force was removed ; 
and tills defect of its elasticity took place whether the cast- 
iron was strained by tension, compression, or transverse 
flexure. I subacqnently found that in the first two strains 
(by tension and compression), the straining force might be 
well represented by a function composed of the fii-st and se- 
cond powers of the change of length produced, — thus, 

ic = ae — be' [• 

Ml = a'c — b'c' 

• Uiiiul before the tlescinK of the British Association for the Ad 
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Elasticity of Stone and CryatuUine Bodies. tOa 

where w is the weight applied, e the extension, c the com- 
pression, and a, a', b, h' constant quantities. If the elasti- 
city were perfect, the part depending on the second power 
mnst be neglected. The necessity of a change in the funda- 
mental assumption for calculating the strength of materials 
may he inferred from the fact, that in computing the break- 
ing weight by tension, from experiments on transverse fles- 
ttre and fracture, we obtain the strength of cast-iron three 
times as great as from numerous experiments I have found 
it to be. The formulce of Tredgold give this erroneous result, 
and those of Navier are in accordance with them. 

Stone. — To obtain the elasticity of atone, I had masses of soft 
Btone, obtained from various places, sawn np into broad thin 
Blabs, 7 feet long, and about 1 inch thick. Tliey were rubbed 
smooth, and rendered perfectly dry in a stove, and were bent 
transversely in their least direction by forces acting horizon- 
tally. The fihibs, during the experiments, were placed with 
their broad side vertical, and had their ends supported, G feet 
6 inches asunder, by friction rollers, acting horizontally and 
■vertically. It resulted from the experiments, that the defects 
of elasticity were nearly as the square of the weight laid on, 
or, consequently, as the square of the deflexion nearly, as in. 
cast-iron. The ribs never regained their first form after the 
weight was removed, however small that weight had been. 
From other ribs of stone, obtained from various localities, 
and broke transversely by weights, acting vertically, and in- 
creased to tlie time of fracture, the ratio of the deflexion to 
the weights applied were found in various experiments to be 
nearly as below ; — 
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The ratio represented by the numbers in each vertical co- 
lumn, are those in each separate rib of stone ; and they would 
have been equal if the elasticity bad continued perfect, but 
they were increasing where tiie weights were increased in 
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every instance. The change shewn by these experiments to 
be necessary would increase considerably tbe mathematical 
difficulties of the subject ; and tliey would be greater &till, if 
the change of bulk and lateral dimenalona in the bodies 
strained were included, according to the conclusions of Poia- 
Bon, or the experiments of Wertheim, which are at variance 
with each other. But these changes are so small in the 
bodies I am contemplating, that they may be neglected 
for all practical purposes. Thus, from my experiment*, the 
utmost extension of a bar of cast-iron, 50 feet long, is about 
1 inch, or liot'i of the length, and therefore the change of 
lateral dimensions of the bar being only a fraction of this 
jinth, ftficording to either Poiason or Wertheim, it ia too 
small to need including. The experiments in which I de- 
duced the utmost extension of cast-iron, are given in the 
" Report of the Commissioners on the Strength of Iron fill? 
Railway Pui-poses," If the body strained were wrought-iroOj ■ 
brass, or others of a very ductile nature, the change of lale* i 
ral dimensions might, in extreme cases, be included. I 
beg to mention, with great deference, that the profoimd work 
of Lam^, lately published, on " The Mathematical Theory of 
Elasticity," in which the elasticity ia considered as perfegfc j 
only, does not appear to apply to such bodies as I have hu 
treated of. — {Atkenceum, No. 1353.) 
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The Classijication and Nomenclature of the Palmoeoie 
Rocks of Great Britain. By Professor Sedgwick." 
The Professor stated that the fossiliferoua rocks formed in 
reality only one great system, representing the whole succe^ 
sion of events from the first appearance of organic life to the 
present day. But as it was convenient to divide liistoryinto 
chapters, so tlie strata had been divided into three principal 
series, — the Palteozoic or Primary, the Secondary, and the 
Tertiary, each characterized by many families, genera, and 
species of peculiar fossils. The Palteozoic strata might ba 
again divided into an upper, middle, and lower series: t^. 
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fipBt including the Permian and Carboniferous systems ; the 
Becond, tlieDevonian or Old Red Sandstone ; and thethii^, the 
Silurian and Cambrian systems. These roeka were charac- 
terized generally by the entire absence of Mammalia, and even 
of reptiles in their lower division ; and by the presence of 
peculiar groups of shells (Orthocerata and Goniatitea), 
crustaceans (Trilohiles), and coTals(e.ff. Graptolitea), Very 
few specific forms ranged from one division of this system to 
another ; hut they had great general i-eaeniblance. A few 
corals ranged from the Bala limestone to the Devonian, and 
one (Favorites Gothlandia) even to the lowerbedsof carbon- 
iferous limestone ; Terehratula rcd'cw/am was found in the 
Silurian and Devonian ; and Leptaena depresaa from the Bala 
limestone to the Carboniferous. Prof. Sedgwick then called 
attention to the grounds for separating the Cambrian and Si- 
lurian systems, which he said he had always maintained to be 
distinct. He had commenced his observations in the Cumber- 
land Hills, of which a section was exhibited, shewing the fol- 
lowing Buccessions of i-ocks : — 1. Skiddaw, slate, usually witli- 
oat fossils, but containing graptoUtee in one locality ; 2, Con- 
iston limestone, abounding in fossils ; 3. Coniston flagstone 
and grit. The order of succession of the beds above these 
was difficult of determination in the Lake district. He had 
next investigated the structure of North Wales, between the 
Menai and the Berwyns, and had established the existence of 
a great system of rocka comparable to those of the Lake dis- 
trict, and had given to them the name of the Cambrian system. 
Meanwhile, Sir R, Mui-chison had discovered in " Siluria" 
tracts exhibiting the whole upper series, equivalent to the 
bods above the Coniston grit. And having made good sec- 
tions of the strata in ascending series, from the Llan d el io flags 
to the Old Red Sandstone, and given names to these rocks 
which were now generally adopted, this country had become 
the type to which all others were referred for comparison, 
because in it the order of succession was clearly made out. 
It then became a question what was the boundary line be- 
tween the Cambrian and Silurian systems t. Sir R. Murchi- 
aon had made the Llandeilo flags the base of his system, and 
considered the whole country westward of it to be Cambrian. 
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It proved, however, that tlie rocks to the west of the Llan- 
ileilo valley were newer, and not older than the flags ; that 
in fact the Llandeiloflaga were not ahove the Cambrian system, 
but an integral part of it. But, instead of adding the narrow 
belt of country occupied by these flags to the Cambrian systenii 
Sir H. Mui-chiaon had wished to convert the whole breadth of 
the Cambrian region into Srlurian. Prof. Sedgivick then re- 
ferred to the section of the Malvern strata, as determined by 
Prof. Phillips ; he contended that the Caradoc aaudstoneand 
conglomerate ofthia section belonged inreality to theWenlock 
series, and proposed for it the name of " May-hill sandstone." 
The underlying black shales and " HoUybush sandstone, 
of Prof. Phillips he regarded as the true Caradoc sandstone, b( 
longing to the Cambrian system. Prof. Sedgwickfnrther endea- 
voui'cd to shew, by sections and lists of fossils, that the Silurian 
May-hill sandstone existed in a distinct form in the typical dis- 
trict of the Caradoc aandstone. With this correction the Cam; 
brian system would inclnde the lower Silurian of Sir R. Mi 
ohiaon. The distinctness of the Cambrian or Lower Silurii 
from the Upper Silurian was admitted on fossil evidence ; Mr 
Bavrande had found only6per cent, offossilscomraon to the two 
systema in Bohemia, and Mr Hall only 5 per cent, in America^ 
In Westmoreland the per-centage waa only 3j. Of 32( 
species in the Cambridge Museum, not 15 per cent, wei 
common to the two systems, including all the doubtful 
and the real number waa ]>robably not above 5 per cen' 
Professor Sedgwick then read a letter from Professor Eogei 
in America, expressing his approval of thia nomenclature" 
and hia conviction that it would be eventually be adopted ; he 
also entered upon an explanation of the manner in which his 
various papers on this subject had been published in th©-- 
Jounial of the Geological Society, as it had been suppose! 
that he himself had abandoned the term Cambrian at one-' 
time, whereas the alteration had been made in hia pa] 
by a former Pi'eaident (Mr Warburton) of the Society, 
out hia knowledge. 

Mr Hopkins, late President of the Geological Society, ex- 
plained some of the circumstances referred to by Professor 
Bedgwick, and espreased a strong conviction that the Pro- 
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lessor vrould Bucceed in establisUiiig hi;^ nomenclature). Sj^trj 
ting aside all peraonal claims, and looking eolely at tho iqorit«< 
of the case, ha believed that the proportion of distinct specie^, 
ia the Cambrian and Silurian systems would prove to be w 
great as in other parallel caaea. 

Profesiior Phillips atated, that it was more than thirty years 
since he first met Professor Sedgwick on one of hia geological 
excnraiona ; and after bo many years of labour, he was gratified 
to see that he had obtained a form of sound clasaification of 
the oldest fossiliferous rocks of the British Isles, He believed 
that if Sir R. Murahison were present he would put aside all 
points of difference, and also congratulate him on having pre- 
sented so good a view of the subject. Aa the development 
of our types was looked upon as the pattern for other countries, 
it would be unfortunate if we allowed it to be supposed that 
there was no basis for our classification, whereas no difference 
of opinion existed aa to the main facts, viz., that the Cambrian 
rockscontainedalarge series of characteristic forma of life, and 
that the Silurian also contained a distinct series ; the c[ue3tion 
was, where to draw the line between them. A classification 
taken from the Malvern country alone would be incomplete, 
aa regarded both the aeries of strat-a and the forms of life. It 
was extremely difficult to apply the doctrine of the succes- 
sion of life on the globe to minute cases, since the sets of 
fossils from adjacent quarries might difi'er, being determined 
by local circumstances. The term " system'' of rocks as now 
employed, had no such distinct character as when it waa first 
used by Mr Conyheare, whose systems were distinguished by 
conformity and mineral character, aa well as by fossils. He 
wished not to express a positive opinion or to adopt arrange- 
ments which ho regarded only as provisional ; tliere had 
arisen before him a vision of a classification founded entirely 
on tiie succession of life, and he looked forward to the time 
when the nomenclature should express, not the local mineral 
changes.hut those phenomena of organic life which extendi 
over much wider areas. 

Mr Strickland argued, that there had been no period at 
which organic life waa absent from the globe, and no sucli 
thing as an entirely new creation ; but that the cbaagefl ioi 
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organic life had all been gradual. He did not think that 
even zoological terms would be universally applicable any 
more than that the same species would he found everywhere 
at the same time. The nomenclature must ever remain to a 
certain extent arbitrary and conventional. The value of the 
Cambrian and Silurian ayatema was not to be determined by 
the per-centago of identical species so much as by the aoo- 
logical affinities of the genera and large groups of fossils ; and 
ill thia respect they were apparently more allied than the 
Silurian was with the Devonian, or the Devonian with the 
Carboniferous system. 



On the Surface Temperature and Great Currents of t 
North Atlantic and Northern Oceans. By the Rev. 1 
SoOKfiSBY.* 

The author commenced by pointing out the gi-eat impor- 
tance to Physical Geography of the subjects which he pro- 
posed to discuss, particularly as they tended, in the economy 
of Nature, to furnish a compensating instrumentality against 
the extremes of condition to which the fervid action of the 
vertical sun in the tropical regions, and its inferior and more 
oblique action in the polar regions, were calculated to reduce 
the surface of the earth. Our knowledge of all the currents 
of the ocean, with perhaps one exception, the Gulf Stream, 
which had been, in its more important features, carefully ex- 
amined and surveyed, and more especially in the American 
Coast Survey, was derived from the comparison by naviga- 
tors of the actual position of the ship as determined from 
time to time, with its position as calculated from what sailors 
technically called the "dead reckoning,'' or the course steered, 
and the distance run as determined by the log, an instrument 
by no means perfect. The determination, however, of oceanic 
I. currents, to which the present communication referred, de- 
_by pends simply on induction from observation of temperature, 
'itand that mainly of the surface. Such observations, indeed) 
only become available under considerable dilferences betwixt 
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the mean atmospheric and oceanic temperatures : and where 
tliej may seem to indicate the region from which peculiar 
qualities of the sea are derived, they can afford hut little, if 
any, information as to the precise direction or strength of the 
current so indicated, yet still the general results are found 
important and useful. The researches of the author embrace 
those in tho Greenland Sea, the Noi'tli Sea, and a consider- 
able belt across the North Atlantic. To those in the North 
Atlantic he wished at present to direct attention ; and to a 
belt of it embraced within the limits of a series of passages 
chiefly by sailing vessels between England, or some European 
port, and New York. Of these passages, sixteen in number, 
four were performed by the author himself, and twelve were 
supplied by an American navigator, Capt. J. 0. iOelano, an 
accurate scientific observer. The observations on surface 
temperature discussed amount to 1153, gathered from a total 
number of about 1400. Usually Capt. Delano recorded six 
observations each day during the voyage, at intervals of four 
lionrs. Seven of the passages were made in the spring of 
the year, — two in the summer, — one in autumn, — and three 
in winter. Taking the middle day of each passage the mean 
day at sea was found to be May 18th or 10th, — a day fortu- 
nately coincident in singular nearness with the probable time 
of the mean annual oceanic temperature. The author had 
laid down the tracks of the ship m each of the voyages on a 
chart of Mercator's projection, and the principal observations 
on surface temperature were marked in their respective places. 
The observations were then tabulated for meridians of 2° in 
breadth, from Cape Clear, longitude 10" W., to the eastern 
point of Long Island, longitude 72" "W,., — embracing a belt 
ofthe average breadth of 220 miles, or a stretchof about 2600 
iiule& across the Atlantic. The results were the following -. 
— 1. Highest surface temperature northward of latitude 4(1", 
74° ; lowest 32° ; range 39° : 2. Mean surface temperature 
as derived from the means of each meridional section, 56°, 
whilst the mean atmospheric temperature for the correspond- 
ing period was 54"2 : 3. Range of surface temperature 
within each meridional section of 2^ 8^° at the lowest, being 
in longitude 20-32° W., and at the greatcBi 36°, \i^tio i^Wv^ft 
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tlie meridian of 6^-64" W. : 4. Up to longitude 4<f the su^ 
f»ce tempertitare ncTer descended below 50^ ; — the average 
lowest of the sixteen meridional aections 1>eiDg 51°'88, and 
the average range ll^'3: 5. In the succeeding fifteen sec- 
tions, where the lowest temperature was 32', the average 
lowest was 37'1 and the average range 29'-7. This re- 
markable difference in the temperature of the eastern and 
western halveii of the Atlantic passage, the author said was 
I conclusively indicative of great ocean cnirenta yielding a 
mean depression of the lowest meridional temperature froEn 
51°'88 to 37°1, or 14°-8, and producing a mean range of the 
extreme of temperature on the western side of almost thrice 
the amount of the extremes on the eastern side, — or, more 
strictly, m the proportion of 29^7 to ll=-3. The author drew 
attention to a diagram in which he had laid down along the 
entire helt curves shewing the whole range of the lowest de- 
pressions of tcmperatm-e and highest elevation, with the means 
at eiit;h longitude distinguished by different shading; and 
pointed out how the inspection of this as well as of the tabu* ^ 
lated results affords striking indications of the two great cm 
rents, one descending from the polar, the other ascendin 
fi'om the tropical regions, with their characteristic changi 
of cold and lieat. In classifying the results, the author co^ 
sidered the entire belt of the Atlantic track of the paasagi 
as divided into six divisions of 10° of longitude each, and these 
into meridional stripes of 2° each, omitting the first two de- 
grees next the European end, or about 80 miles westward of Ire- 
land to7li°W-, or about the same distance west of New York. 
To oacli of these six divisions he directed attention, pointing 
out the conclusions to be derived from each. The curves 
approaching each other and running nearly parallel through 
the western half with great regularity, shewing the variations 
and range to be much less, while throughout the eastern half 
the widening of the distance, and the irregular form of the 
extreme curves shewed the influences of the two currents very 
remarkably. Tiic author then proceeded to draw conclusions, 
showing that sometimes the cold current from the north 
plunged beneath the warmer current from the south. Some- 
thnea they divided, — the colder keeping in-shore along the 
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American coast, the other keeping out and forming tlic main 
Gulf Stream. Sometimes where they met thej interlaced in 
alternating stripes of hot and cold water; sometimes their 
meeting canaed a deilection, — as, where one branch of the 
Gulf Stream was sent down to the south-east of Europe and 
north of Africa, and another branch sent up past the British 
Islands to Norway and Scandinavia by the polar current set- 
ting down to the east of Newfoundland, The author next 
proceeded to consider the uses in the economy of Nature of 
these great oceanic currents. The first that he noticed was 
the equalizing and ameliorating influence which they exer- 
cised on the temperature of many countries. Of this he gave 
several examples. Thus, our own country, though usually 
spoken of as a very variable climate, was subject^ far less 
variations of range of temperature than many others in simi- 
lar latitudes, — which was chiefly from the general influence of 
the northern branch of the Gulf Stream setting up past these 
islands. He had himself on one occasion, in the month of 
November, known the temperature to rise no less than 52° in 
forty-eight hours, having previously descended in a very few 
days through a still greater range ; while in these countries 
the extensive range between mean summer and winter tem- 
perature scarcely in any instance exceeds 27°, and in many 
places does not amount to nearly as much. Another advan- 
tage derived from these currents was, a reciprocation of the 
waters of high and low latitudes, — thus tending to preserve a 
useful equalizingof the saltneas of the waters, which otherwise 
by evaporation in low latitudes would soon become too salt 
■to perform its intended functions. Next he pointed out their 
use in forming sand-banks, which became highly beneficial as 
extensive fields for the maintenance of various species of the 
finny trihe, as in the great banks of Newfoundland. Next, 
this commingling of the waters of several regions tended to 
change and renew from time to time the soil of these banks, — 
which, like manuring and working our fields, was found to he 
necessary for preserving these estensive pastures for the fish. 
Lastly, by bringing down from polar regions the enormous 
ses of ice which, under the name of icebergs, wore at 
timeB found to be setting down towards tropical regions, they 
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tend at the same time to ameliorate the great heats of th< 
T^iona. and to prevent the polar regions from becoming 
Uodted op with sccomolatiDg moimtains of ice which, but 
&r this proTisioD, woold soon be pushed down as esteosive 
glaciers, rendering nhole tracts of our temperate zones aain- 
halutable wilds. Dr Scoreaby coDclnded by pointing out se- 
veral meteorological influences of these currents, b; causing 
extensive fogs, and winds more or less violent. 



1 

min^^ 



i 



On the influence of Climate on Plants and Animala- 
Dr EmmoKS of New York. 

It is di^^cult to determine iha influence of climate on or- 
ganized beings. The influence of cllmat« seeuis, however, 
to modify what exists ; it spends itself on those bounds, it 
does not form, bat modifles varieties. Light, no doubt, should 
be regarded as an element of climate ; its duration and in- 
tensity are indications of its force, and measures its activity. 
We see the foliage of a forest becoming more deeply grecD 
as we go towards a tropical region ; the herbage of a species 
of forest tree becomes stiffer, rigid, and less leafy, as we go 
north, or ascend the mountains; and we may trace the changes 
in our ascent, until we find it a dwarf, a diminutive tree, a 
mere shrub, upon the heights of a mountain, while in the plain 
at its base it is a lordly tree. Those changes are unques- 
tionably due to climate ; they are not those which charac- 
terize varieties, much less species : indeed it is important 
ibat we do not assign too much to climate. Some naturalists 
have supposed that climate produces varieties ; it seema, 
however, more consonant to facts to infer tliat vaneties are 
independent of climate; that the causes which have bees 
operating in the production of varieties have belonged to in- 
dividuals. Theee forces or influences are begotten ia a civil- 
■ized state, or where many individuals are congregated. 

It is not agreeable to the principles of natural history to 
maintain that the peculiar vegetation under a tropical sun 
ia due to climate, or that it is an effect of chmate. The 
of plants belonging to the tropics differ entirely ti-in 
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the temperate ; their characters are those of different species, 
not varieties. When we trace the changes in a apeciea of 
maple, as it approaches the confines of a temperate region> 
we may estimate the extent of change which is induced by 
climate- We cannot compare dissimilar species with those 
which grow in the south ; and, seeing that their differences 
arise from the influence of climate, because those differencea 
are specific, they should be different ; and they may be 
greener, straighter, and taller, because those characters be- 
long to them. But cltniato has influences, but not the ia- 
fluences in kind by which permanent changes are continued 
and propagated by the usual modes by which individuals are 
multiplied, as by cutting, gi'afting, layers, or budding. Take 
off the pressure of a cold climate, and the plant yhioh has 
been pinched and shrivelled, or dwarfed, will mount upwards, 
and spread itself under a genial sun. It is probable that 
climate favours the development of certain varieties more 
than others ; indeed, there can be no doubt of tbe fact that 
varieties reach a higher state of perfection in certain climates 
than in others. If wo study the habits of certain fruits, we 
fiholl find, and it is a fact well known, that they ai'e very in- 
ferior, and even valueless, in some climates. The plum is fine 
*nd very perfect along the Hudson River ; but a few miles 
distant from it, it becomes inferior in quality. While, how- 
■ever, it is sufficiently manifest that varieties do not originate 
■onder tlie forces incident to climate, it is still difficult to point 
io' causes which are directly operative in their production : it 
ia, however, probable that a parental influence, those in- 
fluences perhaps which are implanted for wise puri}0se3, are 
■efi'ective in their development. Those species which are re- 
jtresented under numerous vai'ieties, as the fruits and domes- 
ticated animals, have implanted in them a susceptibility to 
undergo those changes in their constitutions — it is, in fact, 
,8 part of their specific character ; it is of a higher grade in 
'Bome of the domesticated animals than others, and it is inci- 
dent to those animals only which can be domesticated j and 
those which are easily domesticated have the power of mul- 
tiplying varieties in the greatest numbers, and display the 
^widest differences in the extremes. These views apply to 
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Man, who ii more nnccp^Ie of cfctnge ta his jky^eai ■ 

ture titan anj of the domesticated airiamlii. I^algned I 
Creator to intilti[ilj and fill the whole earth, we find tf 
constitution in adapted to that end, to occnp; all t' 
and adapt hiniBelf to a scorchingson or the frosts of a p<Jar 
Hkjf. Viewed in the extremes, the varieties in their {Ajnical 
chnraoter jii-csent differences which are very striking ; Tiewed 
however in their intellectual and moral aspect?, the charac- 
tors are those of a unity. Their power of speech and lan- 
gnn^o, tlic conveyance of ideas by s]»eech is universal ; this 
oncncHB of mind, which displays itself all over tlie world, tlie 
religions sentiment which is universal, point with significance 
to the singlenoftH of the species. It most he so, or else Man 
In an nnovialy in creiilion. Those who have entertained the 
theory of a plui'/ility of species, which in their aggregate 
coinpone the human race, rely wholly upon physical charac- 
ttirn to HiiMtain their views. Considered even in this li^ht, 
ttPfl the differences in the race so great that they would not 
liavo originated in the progress of time t Are the differences 
gi-cator than in tlic breed of dogs and other domestic animals, 
whii'li ntituraliats admit arc of one species J In all cases 
tbuse differences arc external ; they belong almost solely to 
th« tbiii. If the bony skeleton ia examined there are some 
diffurvncoM it is true in their proportions, but those differences 
tiro fonnd in each of the races respectively. The blacks have 
not all tho flat noses, thick lips, and projecting jaws ; there 
ni-B whites with the same configuration of bone. But there 
probably ban not existed a greater error in natural history than 
In (iluBning man with aninialw, notwithstanding the fact that 
In hiH j)1iysiual organization he is not very dissimilar to them ; 
yet, 111 the common classification, his least important cbai-ac- 
tem are made Uio charactt'ri sties ; whereas really his higher 
AttHlmtoH, thoso belonging to mind, and his moral nature, 
should iiavo been mode the characteristics. If this view be 
fon-ecl, wp shall be troubled no longer with perplexities and 
■lonbts nbout tho question of the plurality of species, inas- 
inueh as there ia such a perfect uniformity in the characters 
of Mnii in hia mind ns to stamp the truth upon the heart of 
every candid iinjuii-er. The thoughts of Man are lika one 
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broad river, they flow in one channel ; the speech of different 
races, which are widely separated, relate to subjects of the 
Bame kind ; their belief in existence after death, of rewards 
and punishments, and all the strong castes of mind, move in 
one channel, and are harmonious in all their leading cha- 
pactei"i sties. Being destined to dwell on the earth for a 
season, it was fit and proper that he should, for that end, be 
furDished with what may be termed an animal nature ; this 
nature belongs to the body, which is sustained, like that of 
animals, by food taken into the body, and air taken into the 
lungs, — a transient habitation for an immortal mind. The 
end required an apparatus adapted to the circumstances of 
his existence, and to the surrounding medium ; but to make 
that apparatus the all-important part of his nature, to draw 
his characters from that, so transient, while mind, speech, 
articulate language, moral and intellectual attributes, re- 
ligious sentiments, all of which are common to the races, 
does Man great injustice, and is an outrage upon his nature. 
This uniformity of sentiment is proved by an intercourse 
with all the tribes of men. If there were two or more 
Bpecies, we have a I'iglit to infer that this uniformity would 
exist. Of all the species which live, or have lived, is there 
any like it in the whole range of created beings, that two 
different species have intellects alike, or an ability to com- 
municate purposes and intentions? If there are no eases of 
an analogous kind, it is plain that this uniformity of mental 
and moral views and feelings, and which are manifested in 
the same modes, should be taken as proof of the unity of the 
stock from which the races have sprung. 

This subject is noticed cursorily, because it is one which 
is exciting a great interest ; it is one of great importance, and 
it should be placed upon the right ground ; and it is hoped 
that better and more coiTect views of classification should 
be embraced than those which have hitherto prevailed, and 
if Man is to be placed at all in a zoological classification, his 
characteristics should be drawn from his more essential at- 
tributes, — his intellectual and moral nature. If this view is 
correct, then, our inquiries will be directed to those powers 
M tiiey exist in the various tribes of men. Climate, when 
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coDiitlered in its relutions to plants and animals, may be re- 
ganlcil, AS X have already had occasion to remark, as a modi- 
Her of tlio existing species and varieties ; but its modifica- 
tions fti'ii restricted and confined : it sometimes fayours the 
mure perfect developments of varieties or species, and some* 
times it operates in other locations where the climate is mo- 
ditiod to restrain development and perfection. Climate nerer 
intermeddles with spocitic cliar&ctere ; it may for a. time 
obscure those characters in a monstrous growth, when aided 
by a rich soil, or by ovei"-feediiig. A problem of great im- 
portance may be solved by observing what products are spe- 
cially favoui-ed by certain climates, and what climates ore 
unfavom-able to the production of the same. Where we have 
climate in our favour, and have not to contend with it, ihe 
expense of production is materially diminished ; the certainty 
of the product is also increased, and its perfection secured, 
by which its value is also increased. As an element of 
climate, the temperature of the soil at different depths ia one 
of great importance. The different soils may be said toa 
enjoy different climates ; those which are sandy possess i 
climate unlike that of a clay soil, a due admixture of a 
and clay combine elements which belong to a. climate inte 
mediate between tlie two. 

In pursuing our investigation in regard to species am 
varieties, it is highly important that we should be impressed^ 
with thu ffict that specilic characters are permanent, and i4 J 
will appear, on relbction, that this is a beautiful and wise* 
arrangement. There is a titness in the provision of indivi- 
dualizing spL'cios, as it were, both by corporeal marks and 
by intellectual and instinctive power. The intention or pur- 
pose which in fulfilled by this arrangement I do not intend to 
speak of no^v ; it is the fact which I wish to bring before the 
reader. Many persons, however, when they apeak of grada- 
tions of character, and of the intimate relations of things, 
and the links which bind all together, seem to labour nnder 
a fallacy. Where arc those gradations seen, and what is 
the idea which is thus prominently set forth? What are the 
gradations of being i Is it probable that in the gradations 
which are insisted upon there ia anything like a coalesoenca 
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of species ? I suppose the phrase, gradation of being, ia 
often used with too much looaeneas, and hence it frequently 
happens that confusion resiilta fi-om ita use ; and it undoubt- 
edly arises from misunderstanding the "nature of the changes 
whieh have taken place in some species, and especially those 
"which are represented by numerous varieties. These' varieties 
arc never generic, but strictly specific. Take the apple, which 
runsinto many varieties ; those varieties all retain the charac- 
ieristics of the species. No apple has been found yet which has 
made the least progress towards the pear ; neither has the 
pear yet transformed itself, inaoy of its varieties, into an apple ; 
each and every one of them are equally removed from the 
genus, and yet each branches out into hundreds of varieties ; 
and no one has the least doubt to which species any one of 
the varieties belong. The same is true of all the other 
epecies. There is no upward or downward movement in this ; 
there is, it is true, in the case of fruits, a difference in quality, 
but none of them can be said to have made any progress to- 
ward an allied species. The constitutive power to multiply 
varieties is only a part of then" specific characters. If we 
turn our thoughts to the animal kingdom for illustration of 
the same principle, for example, we find the elephant is apt 
to learn, while the rhinoceros or hippopotamus rarely possess 
this aptitude in the smallest degree ; the positive character 
pf the first is as important specifically, as the negative iu the 
latter. If, then, by gradation of character, it is designed to 
convey the idea that species coalesce, by the resemblances in 
their varieties, the idea is erroneous ; if, however, the phrase 
ia designed to convey or express the fact, that in the system 
to which they belong, some species occupy a higher position 
than others, or that there ai'e grades of development, some of 
which are high and others low, it is undoubtedly true. The 
{)Osition which a species holds is positive and arbitrary; 
species occupy a shelf or platform which is fixed, and it neither 
inclines downward nor upward ; the position of the shelf, or 
in otherwords, the species, isnearer one than another species, 
that is, a species more closely resembles certain species than 
others. Although the distance between neighbouring species 
is unequal, still the two which are nearest akin never coalesce 
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with each other through their varieties ; even in vegetabl 
where they are Buaceptible of being engrafted or bndded upon 
each other, there is no tendency to coalesce, or to produce an 
intermediate variety ;lhe scion of the pear engrafted upon the 
quince is still a pear. There is, to be sure, a good reason 
for this; the pear is developed or formed in the cellular sys- 
tem, and really bears no connection with the quince, except 
by the eap, which flows upwards, and passes through the 
cellular system. The cells produced are only pear cells, yet 
it seems that if there were any tendency in Uig pear to 
come a quince,- under any circumstances, the relation wl 
the scion bears to (he stock would be a favourable one. 
Appears necessary that a cell should he furnished from 
of the parents, in order to produce an intermediate progeny, 
as is the case in the pi-opagation of mules. But here we have 
unfailing test of the mixed parentage, from the sterility of 
the offspring, and although attempts have been made to prove 
the conti'ary position, still there is now no position better 
established than the one that the offspring of two different 
species of animals are sterile. It is true that, as in many 
other cases, there are no partial exceptions, still two mules 
cannot propagate a race. J 

Specific character is unchangeable, and species are k^| 
in consequence of this arrangement strictly apart. Therefl 
an application of this fact to the products of our fields, which 
by some farmers are supposed to undergo a change, Chesa 
is a plant which has but a slight relationship to wheat, and 
yet the question has been discussed for years, and many in- 
telligent men in other matters have strenuously maintained 
that wheat changes to chess ; the change of course must be 
by a single leap, in a single season — a complete somersault, a 
perfect degradation of the species in a single period of growth. 
"When and where does the change begin ? The point which 
troubles farmers, is the appearance of chess where they have 
sown wheat, and clean wheat too. But it is also notorious to 
every observer, that Nature too has sown her seeds broadcast, 
and where there is land in a condition for seeds to germinate, 
there they will spring up; and it comes to pass, from & wise 
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provision, the tenacity of seeds for the vital principle ;* and 
chesB, while fondofagoodaoiljsppingsup by the Bide offences 
and tields, and scatters its seeda, which lie in the Eoil till 
favourable opportunities occur for their germination. The 
fiict that chess grows where wheat is expected, is a trifling 
fact, which is easily accounted for on known principlea, while 
the transformation of one species of plant into another is 
conti'ary to the laws which govern the growth and develop- 
ment of organized bodies. The only point which can be 
cited, and which is at all analogous to what appears a trans- 
formation, is the reversion of domesticated animals to their 
original appearance or condition ; as when the dog or hog is 
left to roam, and becomes wild in the forests, they resort back 
to their original condition, their original instincts returning as 
they become wild. Now, if it can be shewn that chess is the 
original of wheat, it might happen that where wheat springs 
up spontaneously and sows itself, it might in time become 
chess. But this hj'pothesis is unsupported by a single fact 
in the history of the two genera. The errors which have 
been entertained in regard to the transformation of wheat 
into chess have arisen solely from defective observation. 
Chess is observed in awheat field, and becomes the more pro- 
minent and abundant when the wheat has been winter killed. 
Now it would be just as philosophical to maintain that the 
common wild cherry which springs up in our northern forests, 
where a windfall has occurred and swept down the pines, 
that the pines were changed into cherry trees ; these cherry 
trees cover the entire ground, and previous to the windfall 
not a cherry tree was to be found. The seeds of the cherry, 
however, lay in the ground, and when light and air was ad- 
mitted by the destruction of the old forest, they spring up 
and cover the ground. The occurrence is not strange, except 
in the great abundance of trees produced ; and the occurrence 
of- chess would not be regarded strange if but few plants 
made their appearance ; but when they become numerous, 



* The phrase, vital principle, U used for convonienco ; it is not datigmd by 
It to Qiprss: aa opiaioD in regard to the Independent exlBtonce of lomething 
irlileb presides over the movementa of a living being. 
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tli« qucstJon comes up, where did all the seeds oome frodt 
The uase is one which is commoD, it becomes promineDt o 
from the relation which the plants wheat and chess bear to 
each other ; looking liko a grain in the midst of a grain field, 
being a hardy plant too, and springing up where it is not 
wanted, it has excited attention and imperfect observation, 
and in the end proving so worthless with ita associates, it 
becomes prominent from its worthlessness. When we hare 
ascertained the fact that seeds posscBS the power of retain- 
ing what is called vitality for a long period, that they may 
sleep in the ground for years, and then subsequently awaken 
into life, by heat and air, or favourable conditions ; that aU 
this is true, and eminently so of some seeds, the fact of the 
appearance oF chess in an old field, or in a field prepared for 
wheat, ceases to be a mystery. It is only a fulfilment of a 
law of vegetation ; it occurs in obedience to the character! 
tics which have been stamped upon organized beings by ti 
Creator, in order that the earth shall be clothed with Td 
dure, and not lie in a ban'en waste. 

It has been maintained that species have a tendency to r 
in the scale of existence, that they may change their owi 
proper natures and become something else. Such a view i 
analogous to that which prevails among farmers about chesa, 
has originated from defective observation, and has its source 
and beginning from misunderstanding the relations of < 
ganized beings to each other. It arises directly from 1 
fact which has already been stated, viz. the closer reaeifl 
blance which one species has to another than others of the" 
same tribe. The pear has a closer resemblance to the apple 
than it has to the quince. The domestic dog has a closer re- 
Bemblancc to the wolf than the fox ; and hence it has liapj 
pened that the idea of an advance or change has taken a deei^ 
hold on the minds of some men ; but there has been no changj 
at all, not only are the species kept apart, but groups of of 
ganized beings also. Species, in their individual caparaty, 
do not advance towards a higher, neither do they retrograde 
to a lower species. Plants do not deteriorate, neither t 
animals ; but they retain all their specific characters. 

Thw^s another view which is interesting, viz., the ttiatfl 
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ner in which domesticated animals break up into gi'oups : it 
is illustrated in the dog, and all the domestic animals ; but 
those groups retain the characteristics of the species, and of 
all the changes which take place not one affects the organi- 
zation. The groups or varieties constitute well-marked 
families, and are capable of preserving their identities as 
species. While species, as the dog and ox, possess a consti- 
tutional ability to change their external characters, which 
are not specific, the change itself is governed by a law which, 
while it marks the groups with characters transmissible to 
their offspring, still not one group, or an individual of a group, 
is merged in any of the near or remote species. I remark 
again, that specific character is never destroyed by external 
influences ; in those influences where a species is changeable, 
and readily breaks up into groups whose characteristics are 
transmissible from the parents to thetr offspring, the speci- 
fic character Is never npivaoted ; and in fact tiiese external 
changes should be regarded as belonging to the specific cha- 
racters. It is true that this susceptibility cannot be esti- 
mated or measured, as these changes are regarded as acci- 
dents or occurrences whicli cannot be determined by law.^ 
{Dr Emmons on the Natural Hieiory of New Yorlc.) 

On (A« Origin of Crystalline Limestones. By Professor A. 
Dblessb.* 

M. Delesse, having just previously reviewed the general 
cliaracters and mineral contents of different crystalline lime- 
stones,t commences this communication by defining " meta- 
niorphic limestone" and " metamorphic rock," as a rock 
which has been subjected, at a period posterior to its format 
tion, to considerable modifications in its physical or chemical 
properties. These modifications are bi-ought about by tlie 
development of diverse minerals, by changes in its structure 
of aggregation, or in its structure of separation, as weU as 
in its chemical composition. The modifications in the physi- 

• BMlltt. Sof. Geol. Franct. Dciil eer. tome ii., pp, 133-138. 
t Loe. eft., pp. 120-133. Seo nlao papers by MM. DeleMo, Colta, and Scheei 
fta,Mpra, pp. 4, IS, end 19, tt «■?. — Traml. 
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cn\ ppopertica of tlie rock result from tLe action of ba 
electricity, magoetisiu, preasui-e, oa ^ell as of all Llie ageols 
tliat can bring into play molecular attraction anil repulsion. 
The modificatioufl in its chemical properties arise from the 
introduction of new substances in the rock, by injection, sub- 
limation, secretion, cementation, ami especially by infiltration. 

M. DclcBse tlicn observes: — " It appears to me that the 
crystalline limestones should be considered metamorpliic, 
though eertftinly they arc metamorphic to very different de- 
grees; still they have all been subjected, since their deposi- 
tion, to modifications in their chemical, or at least their 
physical properties. There are, however, some limestones 
that form an exception, namely, those which have been de- 
posited by chemical precipitation, and which were originally 
crystalline. These are not to be confounded with the meta- 
morphic crystalline limestones, nor do they contain the 
mineral characteristiea of the latter. 

The crystalline limestone of the gneiss of the Vosj 
which, from its mineralogical and geological characters, '. 
Delesse considers to be a metamorphic limestone, is then 
particularly adverted to ; its characters are succinctly de- 
scribed ; and M. Delesse proceeds to say, that probably th^- 
limestone was originally deposited, either in mass from wate 
charged with carbonate of lime, or as strata by the waten 
of the sea. The beds in which the limestone has been inter-' 
calated belong without doubt to certain divisions of the 
Transition group ; and, moreover, all geologists who have 
studied the Vosgcs have regai'ded the gneiss inclosing thsa 
limestone as metamorphic. 

The phenomena that have produced the metamorphism ( 
the gneiss are unknown ; but a gi-oup of strata could be 
transformed into gneiss only by the introduction of the quan- 
tity of alkalies necessary for the production of the felspar, 
one of the constituents of the gneiss. Further, heat must 
hare been effective in the development of the crystalline 
structure of the limestone of the gneiss, since the limestone 
cont.iins spinelle, chondodritc, garnet, nmphihole, pyroxene, 
Ac. ; that is to say, minerals of an igneous origin, since they 
are fonnd in the limestones on the flanks of Vesuvius, or in 
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the sphere of action of other volcanoeB now active, such aa 
those of Teneriffe, Ponza Isles.* On the other hand, there 
iCould not have been complete fuaion; for in the crystalline 
limestone of Norway, MM. Naumann and Keilfaau have ob- 
served fragments of coral 9. | 

The nature of the very numerous minerals of the crystalline 
limestone also gives great improbability to the hypothesis of 
complete fusion. It appears, indeed, tlmt rocks vrhich have 
been reduced to a fluid state, and which have had an igneous 
origin, such as lavas, have always a very simple mineralogical 
composition. They are essentially formed of two minerals ; 
the one of the felspar class, in which are concentrated the 
alumine and the alkalies ; the other of the pyroxene or peri- 
dote kind, in which are concentrated the oxide of iron, mag- 
nesia, and lime. In "crystalline" limestone, on the contrary, 
there are various silicates, sometimes with a single base, 
fiometimea with many ; and these silicates are often associ- 
ated eitlier with free silex or with silicates, not saturated 
with bases. Moreover, together with these silicates, there 
are very energetic uncombined bases, such aa magnesia 
(periclase), alumine (corindoo). There are also metallic ox- 
ides, such as the oxidea of iron, which, under certain circum- 
stances, appear to have been contemporary with the lime- 
stone ; and there ai-e compound oxides, such as the spiaelles, 
perovskite, in which the oxide, playing the part of an acid 
(alumine, titanic acid), is an acid much less energetic than 
the silex. We easily comprehend, then, that these minerals 
have been formed with the concurrence of heat, or of the 
molecular actions which it developed; but it is difficult to 
admit that they result from a complete fusion of the crystal- 
line limestone. 

Moreover, many facts prove that felspar may be formed 
ID rocks without the intervention of a great heat ; for exam- 
ple, in the Avkose of La Poirie (Voages), crystals of felspar 
are developed in the clay lands (argilolites), which certainly 
have not been melted, and the stratification of which is quite 



* OnrreDoy, Ann. des Minei, 3 sec, toma li., p. 38S. 
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ne nrtnate and Kotaal pew-tia tiOB of the Hmestone and 
gneiss, ah t wa that hotk have been redneed to a plastic state, 
if BOt to artnti fanftr : aad the dissemiaatton of the felspar 
iM the EBeatone -mmm, abewv also that the gneiss must have 
heea saSeieathr pastr for the felspar to hare been secreted. 

The pea e tr ri ioa cf Ac hmestone br the gneias, aa also 
the andiiUtiaBa aumetii aes presented bj-both rocks at the 
line of jnnctioB, make it erident that pressure was brought 
into phiT to a great extent daring the crrstallization of the 
gneiss ; this has prodneed in tfae limestone fissnre^ generally 
parallel to its line of contact with the gneisa, and compar- 
able to those formed in a book tfae leares of which are 
squeezed or pressed back laterally. Those fissures have 
been immediately fiDed by the secretions of matter diffused 
hi the limestone, and they hare giren place to the parallel 
Eones of nodular concretions, whilst the same matter formed 
the veins or the lining in fissnres of the gneiss. Althongh 
in most of the metamorphic limestones the minerals are 
especially developed in the natnral joints, originating in 
stratification, these nodules, on the contrary, in the limestone 
of the gneiss of the Vosges, apparently owe their pai 
leliem to pressure. 

PresBure, like heat, has been also effective in actn^ 
molecular attraction, and in developing the different minei 
lated in the limestone, 
taietltly to the crystallization of the limestone i 
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«f the gneiss, certain minerals have been, and probably are 
-still being, modified by chemical action arising from infiltra- 
•tion, 80 that new minerals are formed by pseudomorphosis ; 
•as for example, the pyrosklerite. — {T. R. I. Quarterly Jour- 
.nal o/tJie Geological Society, Vol. ix.,No. 36, p. 27-) 
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^ "We have to announce, with deep regret, the death of Mr 
H. E. Strickland, who was killed by a railway train, whilst 
examining the strata of a railway cutting on the Manchester, 
^hefBeld, and Lincolnshire line. 

Mr Strickland arrived at East Retford from Hull, hav- 
ing attended the recent meeting of the British Aaaociataon. 
He was attached to the Geological Section of the Asso- 
ciation ; and in pursuance of his practical investigations in 
that acience, he proceeded on Wednesday afternoon to ex- 
amine the strata of the deep cuttings on each side of the 
Glarbrougb Tunnel, about four miles distant from Ketfoi-d. 
A little after four o'clock, a. boy at work in the fields observed 
him standing between the two lines of rails, near the mouth 
cf the tunnel, on the Gainsborough side, with a pocket-book 
In hia hand, apparently engaged in making notes. At this 
f tme, a coal train was approaching on the down line, — to avoid 
which he stepped off the ' six feet' on to the up line ;— but 
tmhappily he did so juat at the moment when the Great North- 
em pasaenger train was issuing from the tunnel. The train 
daehed upon him, — and the next instant he lay a shattered 
and shapeless corpse." 

Mr Strickland was in the prime of life, — at that age when 
the promise of youth is fast realizing itself. He was bom at 
Rigbton, in the East Riding of Yorkshire, on the 2d of March 
1811. Hia father, Mr Henry E. Strickland of Apperley, in 
Gloucestershire, was a son of the late Sii" George Strickland, 
Bart, of Boynton, in Yorkshire. He was a grandson on hia 
mother's side of the celebrated Dr Edmund Cartwright, — , 
whose name is ao indi'ssolubly connected 'wiftv ftie \fta,-wj.W- 
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Mr StriEUuft iKnhMd was sport nder his &tlier> roof ; 
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oMstsi B^JT-, took |giysto f ^ fl i «> L ale faus t near Stainea. 
& ImiAe^ Us edKslacM at Oriel Galley Oxford. 

fMtim^ disUusaii beJ for bis dasrical knowledge, Hr 
Stridthod bad earij- aeqvred a taste for nsiaral history pnr- 
ssHs ; *bA after tbe i iwipli Hisi of bis studies at college he 
R«ded with las ^nSr at OvcovK Hoose, sear Eresham, 
W oneat er a bire— where be rta£ed miBotelT tbe geok^ of 
Oe Cotswdds and tbe Great VdW of tbe Ser^n. Sonu of 
bis earliest published paper? were on geology ; but hia 6rst 
effort ss an avtbor iadicaled a taste for tte porsoits of his 
mstemal grandTatber. It appeared in the Jfectoti»* Maga- 
sine kr 1S33, — and was on tbe coastroction of a nevr wind- 
gaoge. 

In 1835, Mr StHckUnd trtTelled in Asia Minor, ia cx>m- 
psny w ith Mr W. J. Hamilton, M.P., — who was then Secre- 
tary to tbe Geological Society. An account of this joomej 
was published, in two roltunes 8ro, by Mr Hamilton, in I8i2, 
nnder the title " Researches in Asia Minor, Pontus, and Ar- 
menia." This tour resulted also in the pnblication of seTeral 
interesting papers on the geology of the districts Tiaited, both 
by Mr Strickland himself and conjointly with Mr Hamilton. 
The principal papers published by Mr Strickland singly were 
— " On the Geology of the Thracian Bosphorus," — " On the 
Geology of the Xeighbourhood of Smyrna," — and " On the 
Geology of the Island of Zante." He early devoted Mb at- 
tention io the study of birds ; and during this journey he 
give proof of his ornithological knowledge by adding to the 
list of birds inhabiting Europe the Salicaria Olivttorvm. He 
subsequently devoted a large share of hia attention to the 
study of birds ;— as his papers in the " Annals and Magazine 
1^' bf Na tural History," and in Sir William Jardine's " Contri- 
» Ornithology," amply testify. His principal worlt^- 
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however, on this subject, and the one which will give him a 
place amongst the classical writers on the ornithology of this 
country, is devoted to the history of the Dodo. This work was 
published, as our readers will remember, in 1848, — with the 
title " The Dodo and its Kindred ; or, the History and Affi- 
nities of the Dodo, Solitaire, and other Extinct Birds.^' It 
was handsomely illustrated ; and was an example of how the 
difficult subject of the affinities of extinct animals should be 
dealt with. Mr Strickland was aided in the oateological 
portion by Dr Melville. Since the appearance of this work, 
fae has twice published supplementary notices regarding the 
Dodo and its kindred, in the " Annals and Magazine of Na- 
tural History." One of Mr Strickland's last contributions to 
science was on the subject of ornithology, — when, in the Sec- 
tion of Natural History, the day before his death, he gave 
an account of the Partridge {Ttitraogallus) of the Great 
Water-Shed of India, recently illustrated in Mr Gould's 
" Birds of Asia." 

Although as a zoologist ornithology was his strong point, 
Mr Strickland had an extensive knowledge of the various 
classes of organized beings. Thus, several of bis papers 
were devoted to accounts of the Mollusca, both recent and 
fossil, in various districts. One of his papers at the last 
Meeting of the British Association at Hull was, as our readers 
will see elsewhere, " On the Peculiarities of a Form of Sponge 
(Salichondria iaberea)" 

Mr Strickland paid a large share of attention to the ter- 
minology of Natural History, — and was the reporter of a 
Committee appointed by the British Association to consider 
the rules by which the nomenclature of zoology might be 
I established on a uniform and permanent basis. These rules 
were principally drawn up by him ; and they have since their 
publication been very generally acted on, — and have contri- 
buted greatly to simplify Natural History nomenclature. 

The general principles of clasaifioation could hardly fail 
to interest a mind so discursive as his, — and accordingly we 
■find bim at various times publishing on this subject. In an 
early number of the " Annals and Magazitio of Natural His- 
tory" he inserted apaper " On the true Method of discovering 
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the Natarai SyBtem in Zoology and Botany," — in which lie 
displayed a great knowledge of the forms of animal and vege- 
table life. In the reports of the British Association for 1843 
he publislied a paper " On the Natural Af&iiities of the Insea- 
BorialOrderof Birds;" and again, in the "Magazine ofNatiiry| 
History," toI. ii., — " ObserTations on the Affinities and AnalA 
g^es of Organized Beings." ^ 

It must be obvious, that the labours to which we have al- 
luded imply an immense amoimt of industry, — but in the 
midst of all his practical investigations Mr Strickland found 
time for purely literary work. Thus, in 1847, he undertook 
to edit for the Ray Society a work, the collection of materials 
for which had cost Prof- Ag^asslz many years of labour, 
titled " Bibliographia Zoologise et Geologire." Three volui 
of this great work are published, and the fourth and last 
now in the hands of the printer. Mr Strickland's labi 
here was not merely that of editing — it embi-aced the contri- 
bution of a large mass of additional matter, amounting to a 
third or fourth of the whole. He spared no pains to make 
this work complete ; — and it must ever be regarded by the 
zoologist and the geologist as a most valuable gift to the 
sciences which they cultivate. 

On the occurrence of the illness of Dr Buckland, and his 
withdrawal from the duties of the chair of Geology at Ox- 
ford, — every one felt the propriety of inviting Mr Strickland 
to deliver lectures in his place. Though young for so impor- 
tant a post, and with a reputation in other departments of 
science, he was found able to sustain the fame of his pre- 
decessor in this, — and brought to bear with great advantage 
the stores of his varied knowledge upon a science which is 
always susceptible of influence and amplification from the 
principles of other departments of science, however distant 
from it they may at first sight appear. The Reports of the 
British Association, the Transactions of the Geolog^cid 
Society, the papers of the Quarterly Journal of the Geological' 
Society of London, and of the London and Edinburgh Philo- 
sophical Magazine, all testify to Mr Strickland's activity as a 
geologist. They contain a mass of valuable observatiooa 
both on palseontology and on the physical structures of rockK 
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in Uiift country and other parts of the world, — which must for 
ever remain a part of the liistory of tlie science of geology, 
and constitute a permanent monument of the industry and 
earnestness of the man who made tJiem. 

In several of his geological papers, Mr Strickland's name 
is connected with that of Sir R. I, Murchisou ; especially in 
a work on " The Geology of Cheltenham and its Neighbour- 
hood." He assisted Sir Uoderick in preparing for the press 
his great work on the Silurian system ; and the proof-sheets 
of his new work on Siluria all passed thi-ough Mr Strickland's 
hands, — the last of the work having been corrected at Hull. 

At the time of his death, Mr Strickland was engaged in 
working on his " Ornithological Synonymy," — the printing of 
which was delayed only to render it more full and complete. 
He possessed a very ample and useful library, — also exten- 
sive geologicaland ornithological collections, — which are now 
at his residence at Apperley Green, near Tewkesbury. 

In 1845 Mr Strickland was married to the second daughter 
<rf Sir William Jardine, Bart : — both of whom, with Mr 
Strickland's father and mother, survive to lament his premaf 
tore loss. 

In the above hrief sketch we have spoken only of Mr 
Strickland's scientific career, — but he had moral qualities that 
endeared him to all who knew him. Few came in contact 
with him who did not recognize in him a conscientious, 
amiable, and excellent man. In him Oxford has lost a Pro- 
fessor whom she could ill affoi'd to part with at this time. 
To him they who hoped for the wider culture of natural 
science at Oxford looked as to one who had the power and 
the ability to take a lead. The scientific societies have tost 
in him a member who was unwearied in his assiduity to 
carry out their objects in all their purity. His means made 
him independent of his labours ; — aud all recognized in his 
exertions that love of science and its objects which constitutes 
the true philosopher. — {Athenceum, No, 152, p. 1126). 



Notice of an Attempt to Nataralize the Craw-Fish (Astacus 
fluviatilis) in tJie South of Scotland. Communicated hj 
Dr Flbmibo. 

The followiDg carious entry occupies a place in a volume 
of Adversaria (for 1770, p. 4), formed by Dr Walker, Pro- 
fessor of Natural History in the University of Edinburgh, 
tlie immediate predecessor of the present occupant of the 
chair.* 

" Caneer Attaauf, Lin, (The Cray-Fish). 

" They abound in the rocky rivulets about Penrith, in 
Westmoreland, which nm upon limestone. 

" They spawn in the months of June and July. They were 
brought from Penrith seven years ago, and planted in the 
rivulet which runs past the house of New Posso, where they 
still live. 

"Graham, who brought them, informs me that the best time 
for transporting them is about the Ist of May. He carries 
them in a close basket among wet grass, which he deposits 
in water at night- Three days and three nights is the longest 
time that Uiey can bo so carried with safety. He can carry 
on horseback about 1000. He took them to Kailzie in Tweed- 
dale for 13a. (Jd. per hundred, but most of them died, 
offered to bring them to Moffat for 8s. 6d.per hundred if 10< 
were taken. He feeds them sometimes with heels- 

" To Robert Graham at Penrith, to the care of Mrs Bucl 
nan, at the Crown in Penritli. 

" The way to catch them or to know if fchey are in a riTu) 
is to put in a lump of flesh or any carrion into it over ni^ 
they will be found preying upon it in the morning." 

It appears from the preceding statement that this c 
tacean, even in those days of difficult transport, was sncc 
fully conveyed from Cumberland to the parisli of Maoop j 
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Peeble3-shire,and that theyowtlivedtheirtranslation through- 
out a period of at leat^t seven yeara. 

The late distinguished zoologist Sir John Graham Dalyell, 
"Bart., instituted, at my request, a series of inquiries for the 
purpose of ascertaining if the descendants of this stock were 
still to be found in the places referred to, but all traces of such 
animals had disappeared, and even tradition, usually a toler- 
ably faithful record, had prffliierved no memorial of the ex- 
periment. 

It would be a very easy process at the present time, with 
the command of railway speed, to transport the animals from 
their native haunts to any of our suitable streams ; while such 
an addition to our luxuries would not interfere with any 
other source of enjoyment. 

Pennant, in his '■ British Zaology," terms the crustacean 
CkaW-Fi8H ; but Berkenhont and later writers term it Cray- 
Fish. J. F. 



On the apparent Vieibiliiy of Stare through the Moon imme- 
diately before their Occultation. By E. Edmonds Jun., 
Esq. Communicated by the Author. 

Eight years ago, when the cause of the occasional projec- 
tion of a star on the moon's disk foi- a few seconds before its 
occultation was, at one of the meetings of the British Associa- 
tion, and elsewhere, publicly discussed by eminent scientific 
men, 1 prepared a short paper, suggesting that it miglit arise 
from the telescope being on such occasions set to the star's 
focus instead of the moon's, in which case the imperfect image 
of the moon formed at the stellar focus would, of course, be 
magnified. But when the star is on the very edge of the 
moon, the image of ttie latter would not find room for being 
magnified without spreading itself over the star's image, and 
thus occasioning tlie apparent visibility of the star through 
the moon, the extent of this projection being equal to the 
excess of the radius of the magnified lunar image beyond that 
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B perfect image when brought to a focus. In tl 
tation of the star Aldebarao in 1829 the reason why eight fsS 
the thirty-one European observers did not perceive any pro- 
jection, and that the other twenty-three did, may be, that 
the telescopes of the former were suited to the lunar focof 
and those of the latter to the stellar : the eye being iucapabl 
of determining the exact focus. 

I did not, however, publish my remarks, nor shew them tl 
any one until last month, when my nephew {Frederick ] 
Edmonds) being here on a visit, I desired him to read them 
with a view to teat by experiment the correctness of my e 
planation. He accordingly placed a candle in the furfchel 
comer of the room close behind a card, through a small htrf 
in which the light flowed to represent a star. At the distance 
of about two yards from the candle he placed an illuminated 
disc to represent the moon ; and then retiring three yiu 
from the disc, with a powerful pocket spy-glass, having Hi| 
focus set for the " etar,^' looked at the " star," alongtheedgt 
of the " moon," when the former appeared very clearly prog 
jected on the latter, precisely as in the reality observed b# 
astronomers. When the focws of the glass was set for tbf 
"moon" no projection whatever occurred. 

I immediately communicated this to Professor Airy, i 
very kindly informed me that the explanation would be satis^ 
factory if the focal length of the telescope for the moon were 
sensibly different from that for the star. " It would be highly 
desirable, however, (he added,) to bear this consideration in 
mind in the case of another observation of the occultation c 
a bright star." 

The explanation now offered will therefore, in all probi 
bility, ere long be fully tested ; and if the eye be unablfl 
directly to detect any difference between the lunar and stellrtf 
foci, tlie existence of a sensible difference between theifi 
would, I presume, he indirectly established, should the prC 
jection disappear on lengthening the focal distance, and i 
appear on shortening it. 



On the Paragenetic Relaiwng of Minerals. 

{Continued from vol. It., pagp 332.) 
Lode Formations. 
By the term lode formation is to be understood a small 
group of minerals usually associated together in lode fiSBureSi 
and presenting distinctive characteristics in their mode of 
association. At the same time it must be added, that groups 
of minerals can only be regarded as constituting any one 
formation bo long as the succession of the individual mine- 
rals in what is termed the lode structure, or banded arrange- 
ment of the minerals, remains the same. Kepetitions or eue- 
cessive generations of a formation likewise occur. 

There is considerable difficulty in determining and distin- 
guishing the lode formations : thus, 1. Certain minerals oc- 
cur in different formations, and some one mineral, especially 
quartz, is often repeated, without _the remaining members 
of the group. 2. Some minerals, as iron pyrites, some va- 
rieties of calcite, and copper pyrites, occur in so many for- 
mations, that they cannot be regarded as distinctive. Still 
formations are sometimes characterized by the quartz and 
the particular abundance of pyrites. 3. In some instances 
druses are very rare in lodes, and it is only in them that the 
structure and succession of the minerals can be recognised. 
4. Sometimes there are two or three formations in one lode, 
and then it is not always easy to determine whether a mi- 
neral belongs to one or the other. 

It appears that the minerals which serve best to distin- 
gaish the lode formatioDS are either some of those siliceous 
species which are not products of decomposition, or some of 
the true ores. There is still a want of some kind of scientific 
nomenclature for these phenomena, but the paragenetic rela- 
tions are perhaps too little understood, and the relative dates 
of lodes too little known, to warrant the adoption of one as yet. 
Nevertheless the paragenetic grouping of a few but constant 
minerals in lodes is too evident to escape notice. Such, for in- 
stance, is the case with minerals containing cobalt, nickel, bis- 
muth, and arsenic : lead and zinc ; tin and scheel, and the very 



requent association, under similar conditioos, of fluor spsr 
and heavy spar. Undoubtedly it ia not allowable to form an 
opinion on this subject from individual specimens in mineralo- 
gical cabinets ; it is the universal association of minerals in 
the different known lodes of one class which must be studied. 

Moreover, the determination of lode formations is not alone 
difficult in regard to the constituent minerals, but likewise 
in regard to the date of the several substances. When dif- 
ferent formations occur together in one lode, or in differenj 
lodea intersecting each other, some inference may be formi 
aa to their relative datea ; but as yet there are only a few 8U( 
instances of contact known, and therefore this branch of 
search, so important in its relation to mining, yet 
be cultivated. 

The following description of lode formations comprii 
both such aa have a practical interest, and such as at preaeiiC 
have ouly a scientific ioterest; they are likewise arranged 
according to probable relations of date, commencing with the 
older, 

I. Pyroxeii^, garnet, pi/rites, and blende formation. — Thiffl 
ia undoubtedly one of the oldest, perhaps the oldest, of air 
lode formations, although want of acquaintance with its con- 
tact phenomena renders this still uncertain. The character of 
these lodes is not very distinctive, since the lode planes are 
frequently parallel with the strata adjoining; for which rea- 
son they are very generally regarded as beds. Again, the 
banded structure is almost altogether wanting. The forma- 
tion, however, is marked by the occurrence of silicates, some- 
times in considerable masses ; a circumstance which strongly 
indicates a very remote date. It is probable that the lode 
substance of this formation bears a relation to the adjoining 
rock similar to that of amygdaloid rock to old red sandstone, 
where it has penetrated the latter, and yet occurs in parallel 
layers. Thus the date of the lode substance would be much; 
the same as that of the adjoining rock; and indeed, 
geognostic point of view, it appears to resemble the eruptivi 
rocks, as if it had been injected, which may be the reason 
the absence of banded structure. 
[ Tills foraufiMn occurs in Saxony, Bohenvia, aud Scandi- 
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navia. Its constituent minerals are specifically different from 
the same minerals occurring in rocks. . Pyroxene appears to 
be the oldest member, idocras and garnet more recent. Pseu- 
domorphs are by no means wanting. It k further remark- 
able, that at different parts one or other mineral predomi- 
nates considerably. Thus the accumulations of galena, iron, 
copper pyrites, tin ore, and even limestone, have been found 
sufficient to admit of being worked- 

The general features of this formation present great ana- 
logy with those of the " kalkstocken," previously spoken of. 
While in these latter, limestone predominates, and in some 
localities there is a much greater diversity of imbedded mi- 
nerals, and the lode form appears less marked, the occur- 
rence of limestone in the former is only exceptional ; but, 
on the other hand, there is an abundance of pyroxene, garnet, 
and pyritic minerals, which ia foreign to the " kalkstocken," 
and the lode character is more distinctly marked. 

n. Titanium formation. — This is probably little infeiior 
in antiquity to the last, not only because it occurs in the 
oldest known rocks, hut because the essential constituent mi- 
nerals, containing titanic acid, do not occur in any other forma- 
tion, with the sole exception of the " kalkatiicken " and diver- 
gent zones. Pelsite is likewise found upon them, which cer- 
tainly indicates a very remote date. 

The phenomena pi-eaented by the lodes of this formation 
appear to admit of the following inferences : 1. That the 
felsites are in all instances older than the compounds of ti- 
tanic acid, or of titanic and silicic acid together. 2. Quartz 
is generally more recent than the above minerals, except 
rutil, with which it appears contemporaneous, and sometimes 
flven older than it. 

III. Noble quartz formation. — This occurs in Saxony, espe- 
cially in mica-slate, sometimes in gneiss, both rocks being 
much altered. It is older than the porphyry veins with which 
it comes in contact, but these veins appear to bear some re- 
lation to the richness of the lodes. The principal lode sub- 
stance is quartz, frequently converted into liornstone, gene- 
rally adhering firmly to the adjoining rock, and ramifying 
into it. Large masses of ore never occur in these lodes, 
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which are therefore worki^d only m rirtae of the silreF and 
goH prc§ent in the minerals they contain. The Saion lodes 
of thiH formation are especially characterized by a rariety of 
mispickel, in small crystals with a brilliant lustre, generally 
imbedded in quartz, and very rarely implanted npon it. There 
in alwaya some gold in this ore, althoogh, in most iBstances, 
not sufficient for profitable extraction. It is, indeed, very pos- 
sible that the presence of argentiferons blende and glance, 
as well even as that of metallic silver, was determined by 
this mineral. 

There are good reasons for the opinion that the lodes of 
this formation are intimately connected, as regards their ori- 
gin, with metamorphic phenomena in the adjoining rocks, and 
that they are on a larger scale essentially the same as the 
small and sometimes metalliferous quartz veins in felsit« 
rock and por^thyry. 

Antimony, tellurium, and arsenic, constitute, by reason of 
their analogy, a mineralogical and chemical group, and their 
natural compounds frequently appear to belong to one and 
the same lode formation. Antimony glance always contains 
tj-aces of gold and silver, in some localities sufficient for ex- 
traction, and it is very probable that the Transylvanian lodeS 
bearing qiiartz with auriferous and argentiferous tellurium 
minerals, and even metallic gold, are of this class. 

The gold occurring in lodes of this formation is very recent, 
being implanted upon antimony glance, iron pyrites, calcite, 
realgar, and even gypsum. In like manner, silver appears 
to bo the most recent member of the formation ; consequently 
it is hardly t.o be doubted that these metals have originated 
by some mode of extraction from compound minerals. 

IV. Pyritic lead and :ino formation. — This very closely 
resembles the last- mentioned fonnatton, from which it is se- 
parated only on account of the peculiar character communi- 
cated to it by the considerable masses of galena, black zinc- 
blende, arsenical iron, sulphur, and magnetic pyrites, and 
the absence of any considerable quantity of gold or silver in 
them. Generally speaking, these minerals have been converted 
into pseudomorphic bisulpluireta. The presence of copper py- 
rites is likewise distinctive ; the edle quartz of Freiberg is, 
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moreover, intereeeted by porphyry, while this formation in- 
tersecta porphyry. Aasnming the porphyry to be of the same 
date, this would support the opinion of miners who regard 
the formations aa diffepent. Still there are no grounds for di- 
viding the pyritic lead and zinc formation into so many parts 
as Werner did. On the other hand, it cannot be doubted 
that there are several formations of galena and zinc-blende, 
for instance, the clinoedritic and the barytic. But these 
two minerals frequently occur together elsewhere without 
any recogniBable relations to other minerals as regards date 
having yet been ascertained, therefore the possible future ne- 
cessity for further subdivision must not be altogether denied. 
The izinc-blende is almost always the black variety, especially 
when associated with arsenical pyrites, and indeed whenever 
pyritic minerals preponderate. When it is of a brown or red 
colour there is seldom much if any pyrites near. It is well 
known that black zinc-blende contains an essential admixture 
of sulphuret of iron, and has a lower specific gravity than that 
of any other colour. 

The clineodritie lead and zinc formation sometimes di- 
rectly follows the present one ; however they must neverthe- 
less be regarded as distinct. 

Sometimes the heavy spar formation is likewise present with 
and without the noble quartz ores, which are, however, less 
abundant the greater the quantity of pyritic minerals, and 
in this case belong to a more recent formation which has been 
sporadically imbedded in that of the latter, as is the case in 
the noble quartz formation, where such lode substances are 
generally absent. 

The pyritic ores are met with, although quite in miniature, 
in the Bssures of argillaceous spherosiderites, the lode veins 
of coal strata, and even in the cavities of limestone petrifac- 
tions of still more recent date. 

The minerals constituting this pyritic lead and zinc forma- 
tion are frequently mixed together in coarse masses, no con- 
stant succession being observable except in the druses which 
sometimes occur where the lode bellies out, when galena and 
zinc-blende present themselves as the older, and pyrites aa the 
younger members. Two generations have likewise been ob- 
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served, thus upon galena and blende — mispi 

again galena and mispickel. Derivatives of galena are ri 

those of copper pyrites unknown. 

This 19 pei'haps the most important formation for the mi 
ing of Freiberg, for only a small part of the silver which 
obtained there is derived from the true silver formation, the 
principal part being extracted from the galena of this formari 
tion. 

It is in connection with this formation that we first met 
with a phenomenon called by the miner, the iron hat. 
It has been universally found that ii-on ores, especially bromi 
iron ore, red hematite, and even specular iron ore, are met 
with only at the upper part and outcrop of the lodes, which, 
when worked deepei', yield ores of more valuable metals. 
There is indeed historical evidence that the working of ii'on 
ores has laid bare ores of silver, lead, copper, cobalt, aJid 
nickel, and in many districts the proverb is still in aae-;i 

" Der Hang h&t eincn eisornen Uut, ' » 

Und tliut darum in der Teufe gut. 

It is scarcely probable that this phenomenon can in all 
cases be accounted for in a similar manner. It is met 
with in lodes of the pyritic lead and zinc formation in some 
of the Freiberg mines, and there it may have originated 
from the action of the atmosphere upon pyritic minerals. 
There are brown iron ores which are remarkable for contain- 
ing silver sometimes in available quantity, called in Germany 
" edle Braunen" and " Gilben," in Mexico " Pacoa." It la 
possible that in the earlier periods of mining in Germiuiy, the 
belief in the " eisernen Hut" was more universal than at the 
present time ; but in Mexico and South America it still main- 
tains its ancient authority, and has recently received a con- 
firmation in the discovery of the lead and silver mines at 
Jarosa, near Alicante in Spain. But the presence of ailver>^ 
in the iron hat is not essential. Probably the knowledge oE. 
its occurrence has contributed to the confirmation of tbd^ 
opinion that the deeper a lode is driven the greater is thft, 
probability of finding rich deposits of ore, although in tiiis' 
instance there is another genetic reason for the belief thani 
that previously spoken of. 
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At other places the large number of pyritio mihferals" dM '" 
wanting, and are replaced as at Prizebram by spathic iron. " 
Here the " hut " may originate from the alteration of spathic 
iron. In the neighbourhood of Prizebram, the lodes of iron 
ore are leased to private individuals only to a certain depth, 
bocausG the more valuable pyritic ores occur below that depth, 
and these are worked by the govemraent. 

At other places, the various iron and manganese ores of 
the " eiseoen Hut" are certainly more recent than other 
minerals on the same lodes, and present a genetic character 
distinct from them. 

Although it is true that most lodes of iron ore continue as 
anchto all accessible depths, still some of the deposits of 
ferruginous minerals ought not to be altogether overlooked 
or disregarded, especially when they occur in true lode dis- 
tricts, for it is probable that in many instances such a depo- 
sit may be the iron hat of a lode. 

V. Cobalt and JVickel formations in general. — Not only 
are minerals containing these elements very generally as- 
sociated together, but in almost every mineral which con- 
tains one of them as an essential constituent, at least traces 
of the other enter its composition. Arsenic enters more 
largely than sulphur into the composition of the more fre- 
quent of these minerals, so that it might be termed the co- 
balt, nickel, and arsenic formation. Metallic arsenic has 
even been found- Bismuth minerals are in some localities 
such constant associates that they might be regarded as es- 
sential, while in others they are altogether absent. How- 
ever, they occur unaccompanied by cobalt and nickel minerals, 
although the arsenik-kies of Altenburg contains nickel, and 
bismuth glance is a frequent associate of copper pyrites. 

Copper pyrites, and sometimes its ordinary products of 
composition, especially malachite, knpperfecherz, accompany 
the minerals of this formation. Linneite is neverwithout cop- 
per pyrites, although large masses of it have not been found. 
Arsenical iron pyrites occurs, though not largely. The uran- 
pecherz occurs sporadically, especially in one gi-oup of this 
formation. 

The principal lode substances (gangarten) are spathic iron 
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fX twelve periods, and partly converted into brown iron, { 
cipally as sapport, pearl spar, floor spar, heavy spar, quart*, 
(tliree generationH), calc spar (three Bob-Bpecies), brown ^ar 
and tantokline. 

It has been ascertained that only those arsenical pyrites which 
are accompanied by clilnrit«, contain nickel with traces of 
cobalt. The cobalt iiiinerals cf Cliili occar in chlorite slate. 
Tlie schaalstein of Ka.tsau hearing lodes of cobalt and nickel 
is a gieenish clay-slate, approxipiatijig closely to chlorite 
Blate. and perhaps actnally passing into it. It is considered, 
perhaps correctly, as clay-slate, altere^l by the adjoining chlo- 
rite slate. The metallic bismuth of the tin formation is ac- 
companied by chlorite, and a nninber of facts lead to the in- 
ference that these formations arc peculiar to t^e chlorittc 
rocks. 

Diurite, one of whose principal constituents is antphibole, 
contains gelbnikelkiesat Gladenhack (Darmstadt), — only in- 
deed disseminated, but so abundant as to be worked. The 
Bpathic and brown iron lodes at Lobestein bear nickel and 
cobalt minerals principally when they cut through or pass 
near diorite, while in the clay-slate they are either scarce or 
absent. The principal deposits of nickel and cobalt are chiefly 
in amphibolic rocks. Tlie magnetic pyrites of Lillehammer 
(Norway) and Klefwa (Sweden), containing 3 to 4 per cent, 
nickel, and nearly 1 |>cr cent, cobalt, occur in araphibole and 
diorite rocks. Breithnnpt has found that these magnetic 
pyrites closely resembled that ft-om the Adlers mine (Bava- 
ria), and Plattner found in it 1 per cent, cobalt and a trace of 
nickel. Tlie magnetic pyrites of Lillehammer and Neufang 
contain fragments rather than crystals of amphibole, which 
leads to the conjecture that they are the contents of lodes. 

It is further i-emarkable that even in meteorites, magnetic 
pyrites accompanies the iron containing cobalt and nickel. 
Tracps of nickel have been found in olivine ; and peridotes 
are present in many meteorites. 

The numerous instances of the paragenesis of minerals 
containing cobalt and nickel in amphibole and dioritic rocka, 
are not less remarkable, and must not be overlooked, as is 
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snfficiently indicated by the above-mentioned occurrence of 
cobalt and nictel in magnetic pyrites. 

However, this formation occurs in true clay-slate, aad 
likewise in inica-alato, gneiss, and granite, altbough only 
Sporadically. Itsoscurrence in iieehBtein and cupreous slate 
is altogether distinct from its ap[iearance in lodes in the 
above- m en 1 ion ed rocts. 

Older Cobalt formal ion in Chili, — This formation is stated 
to Iiave been discovered near Huaaco in chlorite slate. The 
Schneeberg cohalt nickel lodes likewise bear axinite, and 
these two instances of association induced Breithanpt to ex- 
mine <lie arsenical pjTitea of Tbun, sitting upon axinite, 
for cobalt, wh'ch it was found to contain. It would there- 
fore be advisable to examine pyritic minerals associated 
with axinite, in order to ascertain whether they contain an 
available quantity of cobalt and nickel. 

Glaucodot likewise occurs porphyritically in chlorite slate, 
with precisely the same characters as the mispickel in Frei- 
berg mines, except that here the adjoining rock is disinte- 
grated, which is not the case with Cliili chlorite slate. 

VI. Tin formalion. — The principal representatives of this 
formation are tin oi-e (cassiterite) and the two wolframites, 
ferro- wolframite and mangano-wolframite. These minerals 
are associated whei-ever tin ore is worked, and the isolated 
occurrence of one or other is a great rarity. The scheel- 
spar is without doubt to be regarded as a product of the de- 
composition of wolframite. Eeryl and topaz occur together 
and separately, the former as a very old member of the 
group. Quartz is never absent. The formation likewise in- 
cludes such pj-ritic minerals as contain an essential admix- 
ture of ai'senie, rarely aiich as are free from that element. 
Molybdenum glance is a frequent mineral. Calcite and most 
carbonates, bo frequent in other formations, are here very 
scanty. 

One especial characteristic of this formation is the very 
limited number of rocks in which its lodes occur. These 
are — granite, gneiss, mica-slate, and a few clay-slates. Tin 
and wolfram lodes have never been observed in diorite, dia- 
k2 
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lase, sandatone^ or limestone. Such kind of negative fkcl 
must not be disregarded ; this oue, for instance, indical 
that these lodes are of very remote date, apparently that 
the protrusion of the older granite. 

The existence of allavial deposits of tin ore must not be 
overlooked. These are, in fact, to be regarded as the result of 
gigantic natural ore washings. The absence of wolframites is 
probably owing to the more easy mechanical and chemit 
destruction of these minerals as compared with tbe tin 01 
Even in lodes, instances of the chemical destruction of wol 
framites, and production of scheelspar, have been observei 
unaccompanied by any pseudomorphs after tin or 

A remarkable feature is presented by the lodes of this for-' 
mation where they come in contact with those of red hEema>- 
^tes. It has been observed at Altenherg (Saxony), that at 
tbe points of contact both lodes are poorei', and frequem 
the tin ore is altogether absent. 

Tbe lodes of this formation generally possess in a ri 
marked manner tlie banded structure, especially in the 
slate at Ehrenfriedersdorf (Sasony). 

VII, CUnocdritic lead and : hie formation. — Under 
term clinoedrites, Breithaupt understands a mineralo^i 
genus comprising the various kinds of fahlerz, tennantii 
copper-blende, itc. 

These minerals are distinguished chemically by their very' 
complicated, although characteristic composition, containing, 
on the one hand, copper, mercury, silver, zinc, iron, cobalt, 
and nickel ; on the other hand, antimony, arsenic, and tin> 
All these metals exist as sulphareta ; those of copper and 
mercury with two equivalents to one of sulphur; those of 
silver, zinc, iron, tin, and probably cobalt and nickel, with 
equal equivalents; those of antimony and arsenic with two 
equivalents of metal to three of sulphur. 

The clinoedrites occur in very definite paragenetic rela- 
tions ; bournonite is frequently associated with them. In 
many places this formation occurs alone, sometimes together 
with the older pyritic, or with the more recent fluo-barytic.' 

When felspar or iron spar occur in the pyritic lead 



I 01 

s is ': 
'of-* 



■Cn the ParageneHc Relationa of MmeraU. 149 

zinc formation, it is to be regarded as terminated, and the 
Bame may perhaps be said of the second generation of quartz ; 
therefore quartz and iron spar are frequently found to sup- 
port the clinoedritic formation. Since, however, iron rose 
and manganese spars possess a close mineralogical relation, 
and protoxides of iron, manganese, &c., replace each other 
etemically, they are frequently found alone or associated in 
the lodes. "When pearl spar occurs, it is the oldest of the car- 
bonates. It is remarkable that the galena implanted upon 
rose spar presents imperfect crystal forms, rounded edges ' 
broken planes, &c. While all these carbonates appear as the 
supporters of this formation, still they are tolerably contem - 
poraneous in formation with galena, zinc-blende, and the 
clinoedrites, although these minerals are obviously the more 
recent, from their distinct superposition. Arsenical pyrites 
are no longer found, nor indeed in any more recent formation. 
Magnetic pyrites is likewise wanting. Pyritic minerals, on 
the whole, are less abundant, and the smaller their quantity 
the greatertheamountof silver in the galena and clinoedritea- 
Wben copper pyrites is altogether wanting, weissgiiltigerz 
occurs, with thii'ty-one per cent, of silver. The minerals are 
likewise more argentiferous when the formation occurs alone, 
and when the lodes ramify. In this case, even antimonial 
silver-blende and eugenite occur, "When the formation lies 
over the pyritic, it is poorer in clinoedrites, and the per- 
centage of silver is smaller. 

In this formation, as in most others, one or other of its sup- 
porting minerals, and sometimes all of them, are wanting, 
the mineral then being implanted upon the adjoining rock. 
Sometimes this deficiency is owing to subsequent deeompo- 
flition, with production of quartz pscudomorphs ; thus, at 
Kapnik the whole of the manganese spar, and at Preiberg the 
rose spar, have been removed, while the other associated 
minerals are well preserved. 

The formation has sometimes heavy Spar superposed, but 
belonging to more recent formation. At the contact of the 
clinoedritic with the heavy spar and ctBlestine formation, the 
galena and fahlerz of the former have a large amount of 
silver. 
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VIII, Iron »par formation- — There are a great number 
lodes wliicli consist solfly of iron spar and pt-oducts of its 
detoin position. When otiier minerals oct;iir, it is only in a 
Buboi'diimte manner. The most usual associates of iron 
spar are quartz and felspar, always older ; heavy spar alwa^ 
move lecent. Examples of the paragenetic relation of tl 
minerals aie, however, by no means frequent. 

IX. Copper foi-mfition, — This includes those associations 
of the more usual sidphui-ets, without galena and blende, but 
generally with iron pyiitcs, Theie may be several other 
gi-oups whose relative age is to be determined by futui'e ob- 
servation. The group here understood is such a one as oc- 
cui's under dreumstanues similar to those of the cUnoedritic 
lead and zinc formations. The chief represeniutirea of such 
a group arc — copper pji-ites predotuinaiing, then sulphuret of 
copper, variegated pyrites, and cliuoedrites. Metallic copper 
is rare, except in lodes, almost always accompanied by red 
copper, malachite, and other products of decomposition- It is 
highly probable that such lodes have been formed by the al- 
teration of sulpliurets ; and liowcver muuh the physiognomy 
of the individual lodes may vary in respect to the cupreous 
minerals, they were perhaps originally but little or not at al 
diffei-ent. The fine raodijicationa ni red copper, malachil 
and copper lazure at Cliessy, near Lyons, have been pro" 
by Fouruet to result from the wasliings of copper pyrll 
lodea. The same is pi-ubably the ease with tlje immenj 
masses of malachite at Niscbne Tagilsk and other parts g 
Siberia. 

It has been very generally observed, that ciiprcoua 
nerala containing osygcu occur at the surrace or in the 
per parts of the lodesj while at greater depihs they consii 
almost entirely of glance and pyrilic minerals. At Eakura- 
nao, in Cuba, malachite aud copper lazure have been found, 
which, when worked to some depth, wei-e found to cover 
copper pyrites, cuban and magnetic pyi-ites. Enormous 
quantities of m;ilachite, tile ore, copper lazure, and metallic 
copper are obtained from the mines of Bni'ra EuiTa, which, 
when fm-ther worked, will most probably be found to yield 
aulphuretted minerals. The metallic copper may very pr^- 
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faably have been formed by cementation during the vitriol- 
essence of iron pyrites, and the accoinpanying copper pyrites, 
ifec, were influenced by tbia process of do com position. Per- 
haps ferrnginoua minerals acted upon aohitiona of sulphate 
of copper during hundreds of centuries, in the same I'educing 
manner as metallic iron acts in a few moments. The 
natural cupreous springs of Neusohl in llungary, Altenberg 
in Saxony, Riotinto near Seville, &c., atloi-d evidence that 
such processes of vitrioleacence still take place in the depth 
of lodes. 

There is in the Wernerian Museum at Freiberg, a frag- 
ment of metallic copper, in which a splinter of wood is im- 
bedded, found in "Old Man."* Taking all circumstances 
into consideration, it is very probable that native metallic 
copper baa been produced by cementation. 

The lodes of the copper formation do not often form druses, 
and the known succcssioh of their minerals presents no 
great variety. The derivative products are more numerous. 
Sometimes, however, the cupreous minerals are accumulated 
in large masses under peculiar conditions of the lodes, for 
instance at the points of intersection. Uniform distribution 
of the ores for considerable distances of length and depth is 
not frequent. 

At the mine " Junge Hohe Birke" (Saxony), the copper 
formation is decidedly more recent than the pyritic lead and 
zinc, especially in the lodes with a south-westerly direction, 
and where they intersect vertical lodes, and in these latter, 
where the former lodea adjoin them. The galena of the old 
formation, especially in masses with a hexaedral cleavage, 
is imbedded in copper pyrites, iron pyrites, and sometimes 
in fahlerz. In one instance, these fragments of galena have 
been found completely convcited into fahlerz, with very con- 
siderable diminution of volume, the individual bexaeders ob- 
tained by cleavage consisting of a number of small crystals 
of gray copper united in a divergent manner, so as to form 
small druses. This pseudomorph is a very remarkable one. 
' Near Freiberg this formation is represented by coarse 

* 'Iba technical German term for no old working which hu been long abaii- 
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masses of copper glance, and variegated copper sometimes ia 
the form of galena. The copper glance is both compact and 
friable, but contains variegated copper, and the whole is co- 
vered by quartz. Iron pyrites occur in small hexsiedral crys- 
tals upon other varieties of copper glance, and porphyriti- 
caily imbedded in it. 

The gray copper occurring in some places contains a good 
per-centftge of silver ; but the bournonite associated with it 
contains very little, and indeed gray copper appears to be 
poorer in silver when accompanied by bournonite. 

It has already been remarked that bismuth glance never 
occurs without indications of the previous existence of cop- 
per pyrites, and the same may be the case with tbe as yet 
imperfectly known bismuth, silver, and lead ores which occar 
at Wolfach in Baden, for the most part disseminated through 
quartz, and accompanied by copper pyrites, heavy spar, fli 
Bpar, &a. 



T]ie Ocean — its Currents, Tides, Depth, and the Outlines of 
its Bottom* 
When, a short time ago, I was conversing upon comparar 
tive or ancient geography with a friend whose mind ranges 
over all subjects, from the epic to tbe abatrusest mathemati- 
cal problem, I was reminded by him that those who ara 
acquainted with the writings of the ancients would see with 
admiration how often a piece of knowledge, or a thought be- 
longing to those bygone days, emerges with an applicability 
to our new geographical views which is truly astounding. 
Take, says he, the Homeric view of the ocean ; it was an 
ocean, and yet an ocean stream. It covered the inimeasup- 
able earth, and yet it ran round the boundaries of all known; 
lands. Thus, the most learned of our popular poets has also 
spoken of the region 

■' Where jealous Oceaa, that old rWer, winds 
UiB far estended arms, HU with depp fall 
Hnlf hia waste flood the large Ationtique fills." 

When tbe poet goes on to pour his flood into 

" Slow, unfjlhom'd Stygian pnol," 

' From Sir K. I, Murchiaon's Addresa sC the Anniver^arj Meeting of ti 
Ooyal Oeognphkal Soiietj, 23d Uaj \853. 
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we Lave only to vary the reading, as Dr Whewell Buggests, 
to 

" Half the broad Pacific's tidsless pool.''* 

But the point for ub is not merely to occupy ourselves with 
finding that the ocean, as the ancients imagined, does " wind 
its extended arms" like those of a river. However we may 
regard this as a flight of imagination, or admire it as the 
foreknowledge of our anceBtors, our duty ia more stern, and 
we must pass from the myth, to ascertain what ai-ms this 
jealous ocean has, how far they extend, where tliey wind, 
and where they end in ■' steep fall ;" which last words, 
brought down to our geographical prose, means merely an 
accelerated current. Now, although we have had many ad- 
mirable contributions to answer these questions, and above 
all comparison those of the illustrious Rennel, who led the 
way in all these inquiries, thei-e still remained a vast deal 
to be acEompliahed. The memoir of Mr Findlay, recently 
read before the Society, illustrated as it was by a series of 
admirably constructed lai'ge charts, in which all the cold or 
polar currents were marked in a blue colour, and the warm 
, currents in a red tint, is certainly the most complete general 
view which has been talien in our day of this grand subject 
— a full and accurate acquaintance with which is of such im- 
portance in the intercourse between diat-ant nations. In 
these valuable documents, and particularly in the work of 
the same author to which I called your attention last year, 
we not only see the extent of our present knowledge as to 
the nature and distinction of upper and under currents, but 
also the desiderata which remain to be filled up. I cannot 
here, indeed, attempt to convey ro you an adequate view of 
Mr Findlay's labours of compilation and deduction, and must 
restrict myself to saying that, taking into account the known 
currents of tbe Atlantic and Pacific, and having regai'd to 



* Thoagh there are inaay tides io the Pacific, this IdOR ad tidelotis pool may 
be correctly opplied to the central Pacific around Tnhlti. Geographers will do 
well to refer to the Appenilii to Captnia Fitiroy's second volume of the Sur- 
ireying Voyages of the Adi-cnturo and Beagle, t« see ihe value attached liy that 
BUCCOflsfuJ navigator to the e.isBya of Dr Whewell, and also to appreciala the 
importanoe of the views of so eipecienaed and scientific a BBsman. 
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additional obsGrvatioas, be reduces the motions of eaoh 
the two oceanR to systemB of revolving, re-entering currents 
one such circle, or orbit, existing in each case to the north 
and Gouth of the equator. 

The currents of the ocean are so complex and numerous, 
that it is not to be expected we can obtain all the requisite 
materials to form a correct view from ordinary navigators 
who are occupied in trade and commerce. And this brings 
me back to a point on which I dwelt last year : — or an ex- 
pedition ad hoc, and entirely devoted to the survey of the 
Tidea of the Ocean. Such an expedition, connected as it 
must be with a special attention to the currenta, would, 1 
repeat, be truly worthy of this maritime nation, and all geo- 
graphers would rejoice if its conduct were confided to our 
associate Captain Fitzroy, whose tried capacity as a naval 
surveyor and sound nautical accomplishments particnlarly 
qualify hiia for such an employment. For we must recollect, 
that in addition to the researches of 8ir John Lubbock in this 
country, and those of Professor Bache in the United States*! 
r (be able, consecutive, and elaborate investigations of 
I Whewell, founded on real data, have led far towards 
establishment of definite laws respecting the tides. It ifl 
therefore much to be desired that the naval authorities of 
Great Britain, honouring these skilful gi'atuitous labours, 
should without delay accede to the prayer of the British 
AsBOoiation, and send out such an expedition as is here pro- 
posed — one which would enable Dr Whewell to complete 
generalization worthy of this age of inquiry, and of the grei 
est utility to navigation. 

In the meantime it is a subject of congratulation that 
peer of the realm distinguished for his acquirements in astro- 
nomical science, sustaining the same objects for which we 
are contending in common with the British Association and 
the Royal Society, should have brought this important sub- 
ject before Parliament, directing specially the attention of 
the Upper House to the very great importance of such obser- 
vations and generalizations as those of Lieut. Maury of the 
United States Navy. This meritorious officer, some of whose 
researches were adverted to by my predecessor, has recently 
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issued a circular which calls for the co-operation of the princi- 
pal maritime nations in collecting materials for wind and 
current charts. The prayer of the British Association for 
the Advancement of Science, and of the Koyal Society, that 
a more extended and systematic direction be given to meteoro- 
logical ohaervationa at sea, as prepared by Lieut. Maury, 
will, I trast, meet with favour in the eyes of the British 
Government. The Royal Society says truly, that, short as 
the time is that the system has been in operation, the results 
to which it has led are of very great importance to the in- 
terests of navigation and commerce ; and it is earnestly to 
be hoped that the system of co-operative observation may be 
zealously promoted. In short, when Lord AVrottesley ex- 
plained iu Parliament what enomious spaces of the ocean 
were atill blanks as to any records of the winds, or of the 
currents and temperatures of the sea, the words which he 
added will find a response in the breasts of all whom I now 
address : — " That these blank spaces are a reproach to the 
civilization of the present age ; that it is our duty not to rest 
satisfied until we know all that can be known about the globe 
we inhabit that can be rendered in any way profitable to our 
common species ; and that, therefore, the principal maritime 
nations should share the labour of exploring these vacant 



Our neighbours the French* have indeed shewn their desire 
to promote useful surveys of distant seas by the addition 
they have recently made to our knowledge of the hydro- 
graphy of the Chinese seas, resulting from the researches of 
the " Capricieuae" corvette, under the command of Captain 
Hoquemaurel, who has trigonometrically surveyed the eastern 
coast of Corea and Chinese Tartary for an extent of 130 
leagues. One of the results is the ascertainment of an ex- 
cellent port in the Golfe d'Anville, nearly in the same parallel 
as the strait of JVIatsmai, from which it is about 130 leagues 
distant ; parallels in which it is suggested some profitable 
whale-fiahing grounds may also be met with. 

* Since our last aaniversnry the Metsorologic-al Society of Poria has been 
•rtsWithed, and ia now orgonized in bo BiitiefacWrj b manner, that 1 have jo 
It myiclf, and trust that many or my countrymen may do bo likewise. 
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Am the lihcBoaeu. of tidca, cfsmU, wr iii . aad Ac « 
ditioD of the lUiiiiyhiii «Dd ectmi are m ffmt m 
IMwdnit on Ui« ootfioe of Ute Mfid partkn «r Oe c«A;i 
hu tiiia /ear broog^t witii tt Ae moit rewwrkabW 1 
gnfthical obwrrfttioB of nodeni tbnes, is tk« detoetiao of m 
mbyn in the oeean said lo be neariy doofek tte dqith of aoT 
of which we previouilj' bad a eoooeptioB. 

Hitherto, indeed, it bad beeti the preraleot belief {as 
opiniun au|i)Hirt«d hy Laplaiee btnurif), that the depreaaioas 
of tb« cruHt beneath the ocean were [trobab}; of about tlw 
ma-tau extent an the elevations abore the sea. Stnne obGcr- 
vationa of our ecientilic associate. Captain Desham, R.N., 
tiave, tiuwever, gone far to modify if not to set aside this 
lijiputlieHiii. By ttoundinge* in tbe ocean, midway between 
tbu Cupo of Good Hope and Tristan d'Acunha, he has con- 
cluded, aft«r Bcveral times dropping the plummet, and by 
tluding tliu line always stop at tbe same point, that the sea 
lian then* the enormous depth of 7706 fathoms, or doable 
the height of Chiniborazo, tlie giant of the Andes. 

It in uIku a triumph of nautical skill and perseverance 
tbuttlio " Herald," and her companion the."Torch" steamer, 
should havo been enabled to lie at anchor more than three 
weeks on the couipurativoly shallower banks in the middle of 
the wida Atlantic ocean, such a position having greatly 
ANtoniHliod tlioMe mariners whooe course happened to cross 
tiu'ite new and unhoiird-of anchoring gi*ounds. When so 
atHtiuiii-d Captain Dcnham further ascertained, by sending 
down UiermometorB, that, whilst the surface-water was at 
DO", the colli never exceeded 40" at any depths which were 
■uuudeil. In addition to important magneticnl observations, 
be haH Mxuited groat interest amongst geologists by proving, 
that, within one cast of the lead, coral reefs rise suddenly 
Ilka a wall, from no bottom at 200 ftithoms to 19 fathoms 

* Til" aOUIiUlliga wore mnda with peculiar linpa gWen to him by roiiimodore 
M'KMVnr of th* UiilUd SUtei N»vy. But I must etate thnt some iisvhL but- 
vvyoi-i itrs of aiillilon, that tho rcauIU may liave bacn mrjre or less deceptive, la 
vuiiHiqualiua uf tljo Wat not lyliig in > nlrnight dintotiun betH-een ^a ibip uid 
111* pluilimrl, whether ly Ihn vuuel drilling during lu long itn o|ieraUon, or. by 
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from the surface ; thus illuBtrating one of the phenomena on 
which Mr C Darwin has thrown so much light. 

In lookhig at the statement of Captain Deiiham, and at the 
vast number of desiderata that remain to be inquired into, it 
is not, therefore, too much to af&rm, that until our submarine 
knowledge shall have been vastly more extended than it is ; 
until, in short, we know as ranch of the earth beneath the 
waters as of that which ia above them, we are wanting in 
several of the most essential elements to explain the proxi- 
mate causes of the deflection of the great oceanic currents to 
which we have been adverting, as well as of the origin of 
many climatal peculiarities. 

The geologist, meteorologist, and geographer, are indeed 
each of them equally interested in the determination of grand 
problems like these, which will teach us the forma of the 
submerged lands around which run the various streams deli- 
neated in the maps of Mr Findlay; such, for example, as 
that which, with its superjacent floating masses of " Sar- 
gasso," or sea-weed, circles in the North Atlantic, or the 
great whaling grounds of the North Pacific, around which 
the North Equatorial and Japanese currents flow ; or, again, 
that mass between New Zealand and Aiistralia which is en- 
circled by the Australian current. 

In this last instance the geologist again steps in to help to 
Bolve the problem. The discovery of the enoi-mous bird, the 
Dinornis, in the comparatively small tract of New Zealand, 
has naturally led him to suppose that there was once a much 
larger adjacent mass of land to provide for the sustenance of 
such huge creatures ; and hence it is a fair inference, that 
the nucleus around which the Australian current runs, is 
the central and higher portion of what was a large continent 
once united with New Zealand.* 

In the meantime, passing from such theoretical views, I 

' * The aame reosoiiing may be applied to the island of Uadagnscar, where 
eggs of birds have been found, which contain the subelance of 240 hen eggs. 

8ee Prot^BBor Edward Forbea'e proofs of the eiistonce of liucb anuieot contl- 
DHiU, derived from the present insulation of certain groups of plants and ani- 
Biali.— Jf«iwi» Qeol. Sun., vol. i. 
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seize on the ODe great Bubmarine phenomenon indicated 
Captain Denham, to assui-e you that however it may be modi- 
fied, I view it as of singular importance in enabling natur- 
alists to account for the marked separation of the tribes of 
marine beings which at present exist in regions widely 
separated from each others. For vast depths are to many 
inhabitants of the sea (including all the roollusca) what great 
and snowy heights are to the animals of the land — perfectly 
impassable barriers. Now, whilst we have in the profundity 
of parts of the present ocean a distinct reason for the sepa- 
ration of aqiiatic races in our times, the near approach, on the 
contrary, to a general and uniform distribution of marine 
mollusca in primeval periods, as registered in the ancient sea 
bottoms which have been raised to form our present conti- 
nents, compels me to believe that the earlier geographical 
outlines of our planet were inSnitely more simple than the 
present. In other words, that the oceans were then broader 
on the whole, the lands of less altitude, and the cavities in 
the sea bottom by no means so deep as those of our actual 
highly diversified outlines. For, liad such very varied out- 
lines prevailed in primeval periods, most unquestionably the 
same land-plants which are found in the old coal formation 
could not have lived from Spitzbergen and the Polar regions 
to temperate and even warm latitudes, and in nearly all 
longitudes ; nor could the same tribes, and often the si 
species of shells and other animals, have inhabited the 
distant seas at the same period. 

It is this varied outline, as brought abont after many 
volutions and changes of the crust of the globe, which presents 
to the meteorologist that mass of complicated problems, so 
few of which have yet been sufficiently solved to enable us to 
arrive at definite laws respecting weather, or the causes of 
its seemingly capricious changes. But still, notwithstand- 
ing all its variations, there is a mean distribution of heat 
and cold which restricts certain groups of creatures to each 
continent and sea ; and the more we can approach to a cor- 
rect delineation of these zones beneath the waters, as well 
as those above them, and comprehend the nature of all tides 
and currents, the more perfectly shall we attain some of tim 
highest aims of the phyRica\ geogra^Vier. J 
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On Some Points in ike Physical Geograpliy of Norviay, 
chiefly connected with its Snow-Fields and Olaciers. By 
Professor James Forbes, D.C.L., F.R.8., Sec. R.S.Ed., 
Corresponding Member of the Institute of France. 

[We insert the ninth chapter of an admirable work that has 
JDBt appeared from the pen of Professor James D. Forbes, 
on Norway and its Glaciers, visited in 1851 — followed by 
Journals of Excursions in the High Alps of Dauphine, 
Berne, and Savoy. This invaluable work, so deeply in- 
teresting and important) reflects great honour on our dia- 
tinguished friend, and shews his usual profound knowledge 
of the various subjects treated of, and is a valuable addi- 
tion to the Bcientiiic world. It ought to be carefully 
studied by every traveller.] 

Introdvetory Remofks. § 1. On &e Conjii/uration of Jf of waff — lie 
Ground Plan-^lts Movntainoai DistricU or Fidds are usvallif Pla- 
teaux — Large proportion of elevated Area — The KjSlen Mowitains — 
their existence denied hi/ some Geographerg — Three Sections of Jfor- 
vay. § 2. On some peculiarities of the Climate of Norway — Lett 
severe than commonly supposed, or than any oSter land in &e same 
parallel — The causes of this— The Summer and Winter curves of equal 
fanperature — Contrast of the two sides <f the Peninsula. ^3. Ontte 
foxition of the Snew-line in Norieaif — Mainly determined by tiie Sum- 
mer temperafure — Partievlart of obsermitions on the subject — Of the 
limit of growth of the Birch — hifluence of the Sea in pressing the 
Snovr-line — Tails of Results. 

Amongst the many questions with which a stray traveller 
IB sure to be addressed by the peasantry of a remote 
.•country, one of the most puzzling to answer is, as to the 
pleasure or information he can find in looking at their bills 
and waters, and woods and snows. Has lie not enough of 
such things at home 1 "What value have stones and plants, 
which lie utterly concealed from the eyes of the inhabitants 
to whom they belong, but which can tempt the wealthy 
stranger to lose his time, bis money, and his comfort, in 
examining, perhaps in collecting them.* The naturalness of 



* The iflabilily of the peaaantrj to escribe any other motive than iuterest or y" 

mtipuliion to meli journeys, is mnuBingly expetieiicBd ^17 v^erj \tva<^ei tfll \ 
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the inq^uiry, tiie reality of the par^idos, makes tLe 
often difficult. There are \evy many persons of opportuni- 
ties far superior to these poor peasants who can form nearly 
aa little idea of the motives for such toiUome journeys. To 
them, the country is the country everywhere, its stones are 
stones merely, its glaciers and its lakes a.r e ac(Adents, which 
suggest no particular conclusions except as they give a mo- 
mentary variety to the landscape, or as they affect the valuei 
of the soil. , 4 

What comparative anatomy is to the study of living beings^i 
physical geogi-aphy, or the comparison of different countriee, 
is to the study of the earth we live on. The interest of each 
part is beyond measure increased by comparing it with other 
parts; and the more such comparisons we are enabled to 
make, the more distinct meaning can we attach to even a few 
slight and seemingly isolated observations in a country 
wholly new to us, as when Owen reproduces the skeleton of 
a long extinct bird from a few imperfect bones brought 
from the antipodes. 

To construct the orographical map (map of mountainona 
regions) or skeleton of a country, isamoredlf&culttask than 
it might at first appear to be. The materials for a complete 
relief or model exist for but a few limited portions of 
the globe. The materials for maps are gathered from com- 
paratively limited observation. The tact necessary for pern 



the beaten trnckp, iu tho tlii!i>rir>9 which are formed as to his vocation. This !»* 
Donhero tha case more tliiLti in the Qioro secluded part.9 of France. I once 
amuBfld nijaelf by rookoning up the copjectures iiB to my busineBs, and the 
mottTea asorihed t« me, during a journey of do very great aiteofc which in- 
cluded, aA well as 1 recollect, the foUowiDg, beaiiies goBBsea nearer the mark : — 
An engineer of miaea, a OaverDment surveyor, a garde foralier, a tBi-gatheccr, 
the deKcndant of a confiscated noble of the first revolution survojinH his pater- 
nal ncrea, a criminal eacaping by bypaths from justice, an iron-merchant, a, 
stone-mason, and a gold-fiiider. Of those various aliasa, the last is probably Che 
looat Inwnvenicnt. 1 recollect travelling through the mountains of Cogne with 
a half-witted fellow, a sort of cretin, for a, guide, who, after hearing all th« 
explanations I had to give of my jouraej, conatintly returned with a malicLoua 
leer to the loss the country suffered \iy ignorance of the treaauro which lay 
about In it, portuutaWy urufer the glatiert, and which more linowing strangers, 
lilted, ba insiauuted, by myscio arts, could turn to aji excellent profit. ^ _ 
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ceningthe peculiarities of the configuration of a country ia 
only to be acquired by practice ; and when acquired, it leads 
to skilful and interesting generalization. A general com- 
manding an army, a geologist exploring a district, and a fox- 
hunter pursuing hia sport, each in their way acquire a facility 
analogous to that of the comparative anatomist just referred 
to, in apprehending the whole from a part, in predicting what 
will be the probable course of a mountain ridge, or of a river 
which he has not yet seen, and in finding a practicable pas- 
sage across an intricate and difficult country, by which even 
a native might be bewildered. Since then even the mere 
base or skeleton of a country possesses so much distinctive 
character, and ofTers so many subjects of interesting contrast 
and Gompariiton, it is very obvious that the details of struc- 
ture, as well as of the various plants which embellish it, 
animals which live upon, as well as rational beings which 
people it, with their peculiarities of occupation, habits and 
dress, furnish an exhaustless field, in which the most restless 
curiosity may expatiate. But to explain all these sources 
of interest to the more ignorant class of peasantry is impos- 
sible, though here and there intelligent men may be found, 
even in the humblest class, and in all countries, who possess 
that spark of divine mind which only requires to be roused, 
and which sometimes unexpectedly responds to the well- 
meant effort of the traveller to enlighten him as to his occu- 
pations and interest. 

The only pai-t of the physical geography of Norway of 
which I intend here to offer the slightest sketch, is what re- 
gards the distribution of perpetual snow and <"'' ^.dciers, be- 
ing the objects of my chief observations rei-urded in the pre- 
ceding pages- A comparison in this respect with the Alps 
offers much interest, and though my contribution may be 
slight and inconsiderable, it will, I am persuaded, lead the 
way to systematic inquiry by those more favourably placed 
for pursuing it. Norway itself assuredly does not want for 
persons thoroughly qualified to obtain and make use of the 
information thus desired. 

The existence of perpetual snow, the elevation at which it 
begins above the sea level, and the formation of glaciers 
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depending for tbeir origin and nutrition upon these enw 
beds, are complicated pbenomena, referable by analysis to % 
variety of causes or conditions. Of these, the most impor- 
tant are the configuration of the soil and the climate, which 
last is itself a complex and somewhat undefined fact. 

I shall, for greater distinctness, reduce my remarks to dil^l 
ferent heads ; and under some of these I shall endeavour t" 
classify several of the facts incidentally referred to in t 
previous chapters. 



§ 1. On the Configuration of Norway. 

As there are few parts of the world where snow lies m 
6ummer at the level of the eea, the existence of perpetual 
snow depends in Norway, as elsewhere, upon the greater or 
Irss elevation of themoiintains. The general height of moun- 
tains in Scandinavia is inferior to that of the Alps, Andes, 
Caucasus, or Himalaya, and is therefore so far in accordance 
with the generally received opinion, that the elevation of the 
land diminishes from the equator towards either pole. The 
highest ground in Norway is 8500 feet above the sea level, 
in latitude 61^° ; but whilst the country is justly accounted 
a mountainous one, it is so rather in respect of its genei 
elevation than from the conspicuousnesB of its isolated bi 
mits. Sweden is comparatively low and tame ; Norway de- 
fends it, like a huge breakwater, from the invasion of the 
North Sea, whose force is indeed still tremendous, but which, 
from the traces of former convulsions, would appear to have 
been the seat of powers still more energetic. The ragged 
outline of the coast, the depth of its inlets or tiords, the bold- 
ness of its headlands, the multitude of its islands, often al- 
most undistinguishable from the mainland, are facts ft 
liarly known. They seem to shew that the boundary of 
and land has been decided only after a prolonged atrugglB, 
and that great masses of the latter have gradually been un- 
dermined or abraded, so that a tolerably permanent condi- 
tion has only been obtained when, after the crumbling of 
lesser obstacles, the mountains themselves have become the 
buttresses of Scandinavia. 
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The configuration of Norway may be conveniently con- 
sidered in two portions ; the comparatively narrow district, 
extending from near Throndhjem to the North Cape, a dis- 
tance of above 600 English miles, and the more expanded 
part, 400 miles in its greatest dimension, from Throndhjem 
to the Naes of Norway. Throughout the former, the moun- 
tains cling, as it were, to the coast, and the boundary be- 
tween Sweden and Norway is only one-fourth of the breadth 
of tlie peninsula distant from the North Sea, which yet in- 
cludes all the more considerable elevations. South of the 
iSyl-field (lat- 63°) the high ground occupies by far the greater 
part of the breadth of Norway in its widest extension, and 
fully half the breadth of the peninsula in the parallel of the 
Dovre-field. This is due chiefly to the expansion of the coast 
to the westward, where mountains of enduring crystalline 
rocks form that prodigious lobe of land dividing the North 
Sea form the Skagerack, which, bearing the whole brunt of 
forces which appear to have come from the north, not only 
defended the entire north of Europe from the shock, but 
probably furnished by their attrition the material of which 
the low grounds of the continent of Europe are mainly com- 
posed. 

In this general disposition of the mountainous masses of 
Norway we see a strong analogy to the west coasts of our 
islands, and likewise to those of North and South America. 
It appears almost certain that a common cause has devas- 
tat-ed the western shores of nearly every continent. 

The forms of the Norwegian mountains have been very 
generally mistaken by geographers. They do not constitute 
either unbroken chains rising from the low grounds and form- 
[Dg ft ridge, nor are they a series of distinct detached eleva- 
tions, but, in the southern division of the country especiallj', 
they form plateaux or table-lands of great breadth, and 
generally more or less connected together, though occasion- 
ally separated by deep but always narrow valleys. In the 
description of the view from Sneehiittan I have endeavoured 
to convey a clear idea of these wonderful expansions of moun- 
tains, often 80 level, that upon what may almost be called their 
summits, a coach and four might be driven along or across 
\.1 
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them for many many miles, did roads exist, and across wltich 
the eye wanders for immense distances, overlooking entirety 
the valleys, which are concealed by their narrowness, and in- 
terrupted only by undulations of ground, or by email moun- 
tains which rise here and there with comparaliyely little pic- 
turesque effect above the general level. 

These table-topped mountains are the Fields, or more pro- 
perly the Fjclds, of Norway, which, in their less interrupted 
or more elevated parts, have acquired specific names. They 
have been very erroneously supposed by map-makers to form 
a continued ridge serpentining through the country, though 
preserving a general parallelism to the coast, of which the 
chief (from north to south) are the Dovre-field, the Lange- 
field, the Sogne-field, the Fille-field, and the Hardangcr- field. 

The error in question is easily traced to the usual method 
of constructing a mnp from rude and imperfect obsen'ations. 
The river-conrses are first determined with a certain ac- 
curacy,* and from analogy (rather a precarious one, how- 
ever) with other countries, the origin of these is traced to a 
water-shed or ridge, assumed to be comparatively narrow, 
along which the chief summits are to be sought, and supposed 
to he extended merely by spurs or lateral ranges of small 
extent between the valleys. To such a theory the construc- 
tion of the common maps of Norway may he easily traced, 
and the tradition of this unbroken chain may be found 
nearly every map. 

Thus, the general surface of the country is in reality 
posed of elevated and barren table-lands. The proportion of 
arable land (land which might be filled), to the entire extent 
of Norway, is not, according to the competent authority of 
Professor Munch, more than 1 to 10 ; and if we exclude a 
few local enlargments of the plains near the capitals, it would 
not even exceed 1 to 100. By a rude estimation ou Professor 



* Tbe river-coura^ jireiervs e, surpriiiingly exact paralleliBin on the soatl 
eutern slope of tbe jKninsula from the Skagerack to Dear tbe head of t) 
Oulf of Bothnia. The directinn of these Hues of GESure ia about 30° with I> 
meridian In Southern Norway, bat above 40° in Lapland. In neither cas 
iirnbabty, does it coincide with the direction of greatest declivity of tho gcuer 
■urIWcB of the contiDenL 
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Kielhau's map, I find that the portion of the surface of Nor- 
way, south of the Throndhj em- fiord, which exceeds 3000 feet 
above the sea, amounts to very nearly 40 per cent, of the 
whole ; and when it is recollected that only one summit 
exceeds 8000 feet, and that the spaces exceeding GOOO are 
almost inappreciable on the map, it will be more clearly 
anderstood how completely the mountauis have the charac- 
ter of table-lands, whose average height probably rather falls 
short of than exceeds 4000 feet.* 

The centi'e of gravity of the elevated country preserves a 
rough parallelism to the coast, although from the prudigiouB 
indentations made by the larger fiords, the bases of the 
Ligher mountains are often washed hy salt or at least brack- 
ish water. Of the outlying portions which approach nearest 
to the sea, the most remarkable are the mountains of Justedal 
and the Folgefond, both of which are covered with perpetual 
enow. 

In the northern district of Scandinavia, where the theory 
of a ridge is in some respects less inaccurate than in the 
BOutU, its insufficiency was clearly discovered by the difliculty 
W impossibility of defining the line of deman-'ation between 
Norway and Sweden hy that of a continuous water-shed. 
Such a ridge, if it exist at all, must be held in some cases 
to run up to the very coast of Norway, or even beyond it 
into the islands ; in other places it dies out altogether, and la 
resumed with a change of direction.! The present boundary 
between Norway and Sweden was defined by a joint com- 
mission of engineers in the middle of the last century, and is 
represented on nearly every map as the exact direction of a 
slightly zigzag chain of mountains called the Kjulen or 
Kselon. This is assumed, in most maps, to be prolonged 



• These eetimntea refer to Geroian or RlianiBli feet, which ara about 3 per 
iMint. longer tiana LugliBh. 

t PoDtoppidoD was Dot unaware of tliis, far he states, Chat, in Pinmark tbe 
KielsD ridge in mnny plncFS hrenks inlo large vallejB, and conecqucntly is not 
to continued DB further touarils the EOntb, and Ibat it ticlilom reaches abova 
four leagues in a continued chain. {Nat. Hat. oj NoTViay, i., 40.) The worthy 
Bishop of Bergen, though not unjusUy occuied of Grcdulitjr, was evideDtly well 
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aloDg the border of tbe two countries, considerably to 
soutb-east of Throndlijem, and it was even long maintained 
that a mountain mass existed tbere of prodigious elevation, 
from which a great many rivers, particularly the Glommen, 
the Gota, and the Dal, take their rise. The height of this 
fabulous mountain was even assumed to be 12,000 feet. It 
is, however, only a slight and lower extension of the plal 
of the Dovre-field beyond the deep valley of the Glomi 
and its greatest height does not amount to 5000 feet. 

Perhaps, however, those Scandinavian geographers go 
far who insist that the existence of the Kjolen is purely 
mythical, and that they must be "hunted and expelled" 
from our maps. The able researches ofWahlenberg, Keilhau, 
Vibe, and Munch, and the improved charts of the coast, have 
thrown the greatest light on the form of the country. The 
contoured map of Keilhau, though, of course, in many places 
conjectural, gives us a tolerably accurate picture of the gene- 
ral relief; and though the Kjolen range be broken, sometimes 
almost annihilated, now pushed inland, and now bounding the 
very shore (as at Fondal. lat. QGi", and Lyngen, lat. 70°), it 
must, I think, be admitted, that it is worthy of being classed 
amongst mountain ranges.* It has not in the far north the 
peculiarly tabular form of the southern mountains, and is 
distinguished by many aumraita of noble forma, and a grandeur 
disproportioned to their absolute elevation, as the Seven 
Sisters, the Lofoddens, and the Pepp er tin d erne. It attains 
its greatest elevation (I speak now of the northern division) 
at Sulitelma, in lat. 674°. being nb less than 6200 English 
feet. Sulitelma is not an isolated mountain, but forms part 
of a wild and extensive group, first visited and clearly de- 
scribed by Wahlenberg, who justly characterizes it as the 
centi-e of the Alps of Lapland. 

It is true that there are at intervals passes across the 
Kjolen mountains, which are extremely low, such as the 
frequented rood from Throndhjem to Sundsvall on the Baltic, 



* Wahlenberg, nurely a most eorapetent anthoritj, cODtlnuikUy spiSBkE of tb« 

" lipioin jugam " in dsst^rlbing the conne of the moimtaina between Norway 

d Svreden. 
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the ascent of which is everywhere easy, and which attains a 
height of only 2000 feet above the sea. About lat. 64:°'3, 
there appears to be a distinct depression in the chain, near the 
Namsen river. In lat, 68°-3, which is that of the Lofoddens, 
there ia a pass across the peninsula by the lake of the Tornea 
Trask, which is elevated no more than 1300 French feet, 
whilst the well-known track from Alten to the head of the 
Gulf of Bothnia, by Kautokeino, does not exceed 864 French 
feet, according to Von Bnch, and beyond this the mountains 
never resume their continuity. A detached summit (Raste- 
kaise) reaches 2700 feet; the North Cape itself (on the island 
of Mageroe) attains little more than 900 feet. From this 
point eastwards the country becomes tame and level, nor do 
the northern parts of Eussia or Siberia offer, probably, any 
considerable elevations, with the exception of the more de- 
pressed part of the chain of Oural. 

That the elevation of the Kjolen mountains is the result 
of forces exerted parallel to an ideal axis, is illustrated 
by the general uniformity of the declivity on the side of 
Lapland. A very remarkable chain of lakes, one or more of 
which occur upon almost every river emptying itself into the 
Bothnian Gulf, and neavly equidistant from the coast, at a 
level also tolerably uniform, it is believed, at from 1200 to 
1500 feet, point out a symmeti'y in the fall of the ground 
throughout nearly the whole extent of the peninsula. 

The map which accompanies this work, though on a small 
scale, has been coustructed with great care, from a variety 
of authorities, principally Norwegian. An attempt has been 
made to represent the elevated plateaux which constitute the 
high land of Norway, and to annihilate that stiff ridge of 
mountains which figure in almost every map from the Lin- 
desnies to the North Cape. 

I close these remarks by referring to three sections which 
I have carefully made from the best data I conld find, and 
chiefly from the map of Keilhau already referred to, shewing 
the transverse section of Scandinavia at three characteristic 
places — the first or most northern (corre spun ding to the line 
A B on the general map) is from the Bergs-fiord, in lat. 70*2", 
to Tornea, at the head of the Gulf of Bothnia. Here the 
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axis of the range has entirely passed to the coast. The 
second section (from C to D on the map) passes through 

Throndhjem and part of the Syl-field to the Gulf of Bothnia, 
about 2° north of Stockholm. The tliird section, E F, is 
made to pass through some of the most elevated ground in 
Southern Norway, including the Jnstedal mountains and the 
Tille-field. It begins at the conspicuous headland of Stadt, on 
the western coast (lat. 62° 10'), and terminates at Drammen, 

■ on a branchof the Chris tan ia-iiord, being very nearly parallel 
I, to the marked direction of the river-courseH of Norway 
I already referred to. In all these sections the elevations are 
[; to the horizontal measures in the proportion of about thirteen 
[ to one. These are all prominent sections. They shew the 

character of the elevations when well developed. That there 
should be profound valleys intersecting the mountain ranges, 
or even occasional discontinuities, cannot fairly be urged 
against the existence of mountain chains altogether. Though 
the boundary of Sweden and Norway be often fanciful, and 
the maps founded on its supposed physical meaning be egre- 
giou sly wrong, a certain continuityof elevation ia still to be ob- 
served. And, indeed, the same error which has prevailed in 
maps of Scandinavia, applies in a measure to those of better 
known countries. The construction of maps by tiv or- course a 
instead of by lines of elevation is general ; and geologists are 
well aware thateven the chain of Alps, whichis i-emarkahle for 
its continuity, is arranged in groups rather than in a defined 
ridge. Many of the passes seem to let the traveller through 
the chain as it were by stealth, and really mark the boundary 
between two conterminous blocks of mountains, or massifs, 
as tbey are termed by foreign writers. Such ia the pass of 
the Little St Bernard, as well as the Col de la Seigne, and 
atill more strikingly that of the Finstermunz in Tyro! (Reschen 

■ Scheideck, 4600 feet), between the huge Ocrtler Spitz 
and the glacial mountains of the Oetzthal. Some of the 
highest and most imposing summits, instead of occupying 
the crown of the ridge, are found in lateral subordinate ranges, 
or even in the mere spurs or offsets of the great chain 
of Alps. Such are the massif a of Mont Pelvoux in Dauphin^, 
13,500 feet above the sea, communicating with the Cottian 
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^,:Aips by ttie Col de Laat«ret, which is only 6700. Sot 
the entire range of the Bernese Oberland, whose culminattrig 
point is 14,100 feet, and whose isthmus is the Grimsel (7200 
feet}; and such the majestic suinmitofMischabelhorner, form- 
ing a mere outline of Monte Rosa, between the narrow valleys 
of Saas and Zermatt, wliieh, though almost unseen by tonr- 
ists, are giants of tlie second class. Dr Thomson, in Ids 
lately published and curious work on the Himalaya, justly 
remarks that the universal notion of parallel and continuous 
mountain ranges is, to agreat extent, a delusion of perspectivi 



Ordnance Survey of Scotland. 



mtunii^H 



We insert for our readers a very valuable table, conta 
an abstract of replies to the Treasury respecting the scales 
for the Ordnance Survey, presented to both Houses of Par- 
liament by command of Her Majesty. In this important table 
will be found the names of the individuals who approve of the 
different scales, such as the Lord Advocate of Scotland, Mem- 
bers of Parliament, Provosts of Cities, Commissioners of Sup- 
ply, CountyGentlemen,Preaidentaof Societies, Engineers, Di- 
rectors of Surveys, Land-Agents, &c. &c. We append to the 
tables a summary of the whole for rural districts and for towns. 
It will be seen from Sir Charles Trevelyan's letter that ti 
'i undermentioned table was drawn up from a series of doc 
ments sent to tlie Treasury by the different individuals mei^ 
tioned in the table. The whole of tbia correspondence be- 
tween the Treasury and Ordnance in 1840, and the replies to 
the Treasury circular, in favour of the six-inch scale and of 
other scales, has been printed by Government. 

Letter from the Treasury transmitting the foregoing Corresportden 

•■ Trejhury Chamders, April Ifi, 1853, ' 

" The accompanying correspondence and memoranda de- 
■ Bcribe — first, the grounds upon which it was determined, in 
1840, to publish the Ordnance map on the scale of six inches 
to the mile for the country, and five feet to the mile for 
towns; and, secondly, the opinions now given on the ques- 
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" The Lords Commissioners of Her M 

quest that after having attentively reac 
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commend for any national surveys whic 
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any special observations you may have 
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Abstract of the Replies to the Treasury Circular, IBlh April 1853. H 

1.— In favour of the Six-inch Scale. H 

2. — In favour of other Scales. ^M 
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Sir W. C. Trevelyan, Bart. 

Mr Charles Bailey, Land-Agent 

Lord Rosebery . 

Mr I. K. Branel, Mr R. Stephenson, 
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Mr A. C. Ramsay, Director of Geo- 
logical Survey 

Com. of Supply, Fifeshire 

Chairman of Quarter Sessions, Had- 
dington 

Mr E. W. WUmot, Estate-Agent 

Lord Hatherton 
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Mr George Dundas, M.P. 

Provost of Dundee 

Mr Jonathan Pym 

Com. of Supply, Berwickshire 

Trustees of the Harbour, Dundee 

Mr J. Hope, Deputy-Keeper of the 
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Daniel Smith & Son, Land-Agents 

President of the Geological Society 

Mr T. Smith, Woodley, Land-Agent 
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Davis and Vigers, Land- A gents 
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Mr C. L. Bradley, Land-Agent . 
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Mr James Johnstone, M.P. 
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Ecclesiastical Commissioners 

Viscount Ebrington 

Mr John Meadows White 

Mr C. Neale, Land Agt. and Valuer 

Mr Thomas Sopwith 

Com. of Supply, Dumbartonshire 

Com. of Supply, Renfrew • . 

Poor-Law Board 

Local Director, Geological Survey 
of Ireland 
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The following Table contains a Synopsis of the above. In 
the upper column is given tlie number of inches to a mile, as 
recommended to be drawn ov engraved ; and in the under 
column is given the number of replies in favour of each sepa- 
rate scale. 
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N.B. — FlflesD baire not mentioned the Scale, but it appeara from tha n 
appfnijed, that tbej are all in favour of a larger Scale than the Sii-lDGli. 

Nail. — Replies received from four County Towns, three in favoor of tl 
6-iacb Bcsle and one in favour of the l-ioch Scale. 



SCIENTIFIC INTELLIGENCE. 

MIHERALOGY. 

1. On the Formation of Cri/staSised Mtneralg, By Aug, Frever- 
mann. {Annalen. der Chemic, 1853, vol. Isxxnii., p. 120.) — A se- 
ries of experinietita with wliieh I have been lately engaged seem to 
throw EoniG light on the furmation of crystallized luinerals Troni 
aqueous solutions. I started upon a, conviction that cryEtals found 
in geodes could have been formed neither by evaporation nor by re- 
frigeration of saturated solutions, and I think I have suceeded in dis- 
covering the mode of formation of such minerals. The method is 
equally applicable to very soluble or slightly soluble bodies, and 
admits of an infinite variety of modifications in its mechanism. Its 
principle is nothing else than ft gradual alteration of tbe affinity of 
the solvent to tbe dissolved body, so that the precipitation occurs 
very slowly. Tlie gradual change of chemical force is obtained by 
the diffusion of one liquid into another, such as in mixing produce 
a, solid precipitate. The arrangement of the apparatus is the same 
as in Graham's experiments. Powdered chromato of potash was 
placed in the bottom of a long glass cylinder, and powdei-ed nitrate 
of lend in the botlom of another ; both were then filled with water, 
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•nd placeii in n Urge beaker-glass, which contained water enough to 
coTer the two cyhnders. In a few months the nitrate of lead had 
difFused out into the beaker-glass, and formed several beautiful amor- 
phous compounds on the edge of the cylinder in which the chroniate 
had been pinced. In the interior of the cylinder, beautiful pink, 
highly refractive needles of Hothblcierz (Pb 0, Cr 0,) were depo- 
sited, also little dark-red rhombic plates of Melanochi-oit (3PbO, 
2 Cr 0,). The needles of neutral chromate found in this manner 
Bttained to three or four millimetres, and then fell to the bottom of 
the cylinder, wbere the conditions of their development were want- 

_ Had it not been for this circumstance, they would, no doubt, 
in three or four months, have got to half an inch, or even more. 
Some crystals of Weissbleierz (Pb O, COj) formed in the same 
veseel, owing, no doubt, to the circumstance that the chromate con- 
tained some carhonato of potash. In a similar manner 1 obtained 
crystals of oalc-spar, also rhombic plates of 2 CaO, HO, PO^ + 4 HO, 
and aome shining needles, which 1 believe to be 3 CnO, POg. 

Ar this meth<id is perfectly general ia its principle, and proves 
applicable to such compounds as carbonate and chromate ot' lead, we 
ma^ safely affirm, that the Jn»olubility of a compound will no longer 
prevent its being prepared in a crystalline form. It appeared in these 
'axperiments, as if the great length of time which elapsed before the 
crystals formed, was owing to the salts not diffusing out rapidly 
enough ; I therefore modilied the form of experiment by placing a 
vessel full of dry salt inKide a large vessel, containing a solution just 
■ufficient in quantity to cover the inner vessel, A large precipitate 
formed on the undisitolved salt, and in a few days little crystals were 
perceptible in the amorphous mass, which continued to grow as long 
|u the materials lasted. In this way I hope to obtain good-sized 
crystals of heavy-spar, calc-spar, sulphate of lead (iScliwei'bleierzJ, 
|l7romorphite(3(PbO, PO^} + Pb CI), apatite, &c. By diffusion of a 
tolntion of silicate of potash into one of siuminate of potash, I hope to 
obtain fulspar. The crystallization of very soluble compounds may be 

aomplished by a similar process. Thus, if a solution of sulphate 
IdT iron in a beaker-glass is covered with a thin stratum of water, 
mad alcohol gently poured on the top of that, a good and rapid crys- 
tallization is obtained. It is probable that in like manner crystals may 
jbfl prepared from an acid, an alkaline, an alcoholic, or an ethereal 
lalution ; and that the separation of two bodies by altei-ation of ths 
polvent, BO often employed in organic chemistry, may thus be com- 
bined with a separation by means of crystallization. 

The abovo-m on tinned crystals were identiHed with the minerals, 
without the aid of chemical analysis; but as in each experiment the 
number of possible i-csuUb was limited, and as the crystals agreed in 
their general chemical deportment and in their physical pro[>erlies, 
as well as in their mode of aggregation and geometrical forms, with 
the minerals named, chemical analysis could hardly have increased 

VOL. LVI. SO. rxj. —.lANnARY 1854. >\ 
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I ttift certaintj of mj eonelnsions.> — (Quarttrt^ Jottmal ef the Gtolo- 
I j^eal Soaett), toI. a.. No. 36.) 

2, Artifieial Production of Diamond Powder. — Some eonsider- 

I ftbte sensation haa been produced in tlie GcientiSc circles of Paris, b^ 
the announcement of ihe artificial fom^ation of diamond powder. M. 
Sesprotz lias niade two comninnicatiDnB to the Academie des Sciences 
span carbon. In these, be stntes, that placing at one, the inferior, 

' pele «f a voltaic batterer, a cylinder of pure charcoal (its purity being 
■wured by preparing it from erystalliaed white sugar-candy), and at 
Ihe superior pole a bundle of tine platinum wires, go arranged that 
the charcoal was in the red portion of the electric are, and the platt- 
ntim in the violet ; he found the carbon Totntilized, and collected od 
the platinum wires in a changed state. In these experiments, the 
enn-ent bae been continued during a month in activity, and the powder 
collected on the wires has been found to he sufficiently hard to polish 

I «ubieB with great rapidity, and when burnt, it left no residue. M. 
Despretz aska himself. Hare I obtained crystals of carbon which I 
ean separate and weigh, in which I can determine the index of re- 

I fraction and the angle of polarization, without doubt X Xo. 1 have 
■imply produced by the electric arc, and by weak voltaic currents, 
carbon crystallized in black octohedrons, in colourlesa and trans- 
lucent oetohedi'ons, in plates also colourless and translucent, which 
possess the hardness of the powder of the diamond, and which dis- 
appear in combustion without any sensible residue. A similar 
result has been obtained by decomposing a mixture of chloride of car- 
bon and alcohol, by weak galvanic currents. The black powder de- 
pu.sited, was found to possess equal hardness with that which was 
sublimed, and rubies were readily polished by it. A few years sinoe, 
grajJiite and coke were formed from diamonds. We now appear^ 
be advancing towards the conversion of graphite and coke into l" 
monds. — {Athenaum, No 1365.) 



3. TTte of Salt among the Nativet in Namaqua Land, 

Africa. — The Namaquas occasionally use salt, but they set no 
upon it. There is no doubt, that people who live on meat and n 
would require salt much less than those who live on vegetables ; but 
half the Damaras subsist simply on pig-nuts, — the most worthless 
and indigestible of food, and requiring to be eaten in excessive qnan- 
tities to afford enough nourishment to support life. The Hottentots 
of Walfisch Bay, who live almost entirely on the nara gourd, and 
who have the sea on one aide, and salt springs in front of them, 
haidly even take the trouble to collect salt, which they certainly 
Would do if they felt that craving for it which distresses many 
Europeans. The last fact that I have to mention with reference to 
nJt, is that the game in the Swa Kop, da not fre'\uent the salt roc' 



.he Bait roc^^_ 
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to lick ttiem, as tliey do in America. — (Gallon on Tropical South 
■dfrica, p. 183.) 

METEOEOLOGY. 

4. Some obsirvatioas desiTohh to be made takh referenet to the 

Glaciers of Nora/a^, 

I briefly refer to a few of the many observivtions desirable to ba 

•Xade with refereoco to tlie Glaciers of Norway, which may be recom- 

liended to future travellers : — 

1. To aeaert&in whetlier unquestionable and well-defined snow- 
Helds occur north of lat. 60°; the level of the snow-line, and tfas 
period of tiie year at which it retreats highest. 

2. To exaoiine the glaciers on the west slope of the Justedal 
•nountains, and at the head of Sogndal and Veitestrandawand, and 
^ trace to their origin the reniarkable granite boulders which aeem 

fe be derived from thence (p. 155). 

3. To select amongst the glaciers of the Justedal range one or 
""Ore suitable for careful observatioDS of progression, both during 

'7"*« height of summer, and from year to year. The Loilals glacier 
"" probably one ol^ the best. 

4. To ascertain carefully the snow-line of the Folgofond and in 
^* ordfiord (between Justedal and the sea). 

5. To visit and describe the glaciers of the Ymesfield, &c. 

6. To explore the country to the north and north-west of Siiee- 
''•Sttan on the Dovrefield ; to observe its geology, and ascertain the 

■"■fevel and esient of its anow-fielda. 

7. Geaorally, in the preceding eicursions, to notice the occur* 
Bnce of grooved and polished rocks, and the direction by compass 

L*»f the atrise, especially on level places, not in the declivities of 
"^^lleys. The attempt to trace generally the boulders to their origin, 
;^aould only be attempted by persons familiarly conversant with the 
'intricate and obscure geology of Norway, But moraines should be 
'^ratched for and sketched. That of Vasbotten, near Stavanger, 
Vnentioned by Esmark, would be worthy of a visit. 

8. In Nordland, and the higher north, the traveller may explore 
*he Borgefield, betwaen the Namaen and Vefsen, rii^ers frequented 

> ^or their fitihing by numerous tourists. 

9. The glaciere and snow-fields of Fonda! (lat. 66°, 67") would 
~iui<|oeBtionably repay a week or a fortnight's research. From the 

steamboat station of Bodo, the Melsfiord, Kolandsflord, and Gloms- 
fiord, might be easily visited, of which the two first at least con- 
tain glaciers at a very low level. The mountains of Fondal are in 
a great measure detached from the interior chain, and it is probable 
that the explorer might return from Gilleskaal, beyond Cape Kun- 
nen, by the landwai^l side, to the head of the RanenSoi'd (lat. 66" 
lO*), and rejoin the steamer. 

10. The promontoi-y of Lyngen, with its iiunierous glaciei-a. 
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n. The li»M «f >«gi.Mii« rf «fcg hifA —J iW ■ 
totAnmd wlwrcnr fntta^lt ; b«t viA ngacd w tfe btur. tba 
gnat 4fJBcallf of ■iimlihwwj, th iiHiwitwil of imwiiiii aftha 
•a»«4H«U be baciM is niad, sMitfe (hh gf few, ifat^ancta- 
«f ilw •«•*», Md the KKfomn, iliHi be pHtieilMlf Mtietrf. 

14. nc iB rt ewatey sf Svrmwy if id » aCdB wUcfc ii ndi cndit- 
•Ue to the etfcmmlrfggJ iatalli^cnn of tbe people, ani tfae ani- 
Mnoe «^ ito miemiSe omd. I knew <tf bet twe yfans, Citrirtiwua 
and KmI!'^, (tejMrated b^ l(f of latitede) ef vbidi tibe siesa ten- 
perMura b kaown wiili aaj a e wijcy . TUc i* li»eBi»ble in « 
0OIUMI7 wbMedinutA i* ofwofllienaeliDteretfingiB Eorope. The 
au 1/ nmeijiag it •Mm aur. Let ebwmtiois, in the Gr«t 
MM*, be eMifinc<l la the (A'rnuMMWr. It if impoasible to doubt 
* (bat a net-woric of uj fiftj Btatione, tni^ be <]o>^f estaUisbed 
' over the entire e-funtry. The mtetligent officen of UieBoTsl Marine 
aiHl Trigonufnetrica] Surrey ; tiie clergr (<*bo hare almost all had 
a uttifernUjr isducation); the mab-ten of Kfaools and academie, — like 
mj veil- inroniied frioiid, M. Blum, at Tromso ; the adiTc magia- 
tratoaandit'iTil ufficera ; eren the station-holders and substantial mer- 
cIiunlM (III tho (tenmboAt rout««, would probably, in many iiiBtsiices, 
land a eliserful aid to so Bimple and iniorcsliog an inquiry ; whilst 
the eoniblnatiun uf the results could not be placed in better bands 
than thoM 'if the ProfenHora of Christiania. — (NonBoy and itt &a- 
dtrt, 1/1/ ^rafunor Jamt* Forbtt, p. 245.) 

b. Ttieory 0/ the PiU and the Aurora Bonalu.—il. de U Rive, 
iho CBleljrat<il phj-iioJut of Geneva, has presented to the Academy 
till) flmt volume cifntrofttiM on Theoretiual and Applied El*«tridty, 
which he liaH nuhlinliod in London, and of which he is now preparing 
an odilion In t'rench. In Bxplaiiiing the plan of Lis work, M. de la 
llivu dwelt inuro especially on the tiieory of the pile. He has always 
bomi a dufendar of the chumiuul theory ; but, while aukiiow lodging 
the iiifliioiice.or chmnical aulioii, he now ruoognizL>s, that we cannot 
ulwnyii ridmiC llint ohemiual uction precedes the produutiun of elec- 
trloity, and hrt lit Imi to conitidur the two phonomona aa uoinmoi^ly 
lJlliultuiliniuii,Hlid duu lo n more gunurul cauae, viz., molecukl' polui'- 
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isUiuu, wUiub is eBtaliUsliiHl at the moment of contact of two bodies 
suiicepCible of acting chemically on one another. M. do la Hi''o also 
expresses his opinion on the cause of the aurora, which he esplaina, 
not by a illation of the polar magnutisni, but by a purely eleotrU 
cal action. After esamiiiiug nearly all receot observations, he be- 
lieres that he may atttibiito this phenomeuon to the electricity with 
Mrhich the currenCa of air are charged, that rise from the equatorial 
regiona, and travel in the upper atmosphere towards the poles, where 
they oumbine with the negative electricity of the earth, forming, 
under the influence of the magnutic pole, true luminous arches. — ■ 
{Ame. icu» JoMrnal of Science and Arts. vol. xvi. No. 47, 2d Series, 
p. 274.) 

6. " Piroroco'' or Bore that occurs in the Gaamd River at 
^ring Tides. — About thirty miles above Pari the piroroco coni- 
meiioes. Ttiere was formerly an island in the rtrer at this point, but it 
is said to have been completely washed away by the conlinnal agtion 
of the bore, which, after passing this place, we rather expected to 
aee, now being the time of the highest tides, though at this season 
(M!»y) they are not generally high enough to produce it with any 
force. It came, however, witli a sudden rush, a wave travelling 
rapidly up the stream, and breaking in foam all along the bhore and 
on the lihallows. It lifted our vanoe, just as a great rolling oceuH' 
ware would do, but, being deep water, did no harm, and was past 
io an instant, the tide then continuing to flow up with great velocity, 
The highest tide was now post, so at the next we had no wave ; 
but the flood began running up instantaneously, and not gradually, 
OA is generally the case. On our way down, I again encoun- 
tered the " picoroco," when I iiardly expected it. We had gone 
iu-shore at a sugar estate, to wait for the tide, when the agent 
told us we had better put out further into the stream as the pim- 
rfico beat there. Though thinking he only wished to frighten ua, 
-we judged it prudent to do as he advised ; and, while we were expect- 
ing the tide to turn, a great wave came suddenly rushing along, 
and breaking on the place where our canoe had been at fii'et moored. 
The wave having passed, the water was as quiet as before, but 
flowing up with great rapidity. As wo proceeded down the river 
wa saw everywhere signs of its devastations in the uprooted 
-trees which lined the shores all along, and the high mud banks 
where the earth had been washed away. In winter, when the spring 
tidefl are highest, the " pirorucu" braakg with terciflc force, and often 
sinks and daahes to pieces boats left incautiously in too shallow wa- 
ter. The ordinary explanations given of this phenomenon are evi- 
dently incorrect. Here there is no meeting of salt and fresli water, 
neither is the stream remarkably narrowed where it commencas. I 
collected all the information X oould respecting the depth of the 
river, and the shoals that occur in it. Where the bore flrtit. appears 
there is a ahoal across the livcr, and below that the stream is some- 
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■hu oontnctoL The bde So*« «p put ¥*rk with great 
■ad entering th« Guuni mer«ema ta llw wm* put of the 
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miBMg McUentyoB totlietlH*l«iQbnakw»n,iat' 
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dvIstMn, wbtle A sbv ^Mwiaig abcua viQ fc«ap its Mkoath tui&nh 
Thif ware will b« at great liie, mad, as tbMc b a lu^ bodj «f w»- 
t«r in molion will be propagated mwaHa nabn^eo. Wherever ih«c« 
an kballowi, either in the bed or «a the macgin of the rirer, it will 
kraftk, or aa it paattea over fihght riieals will be increased, aad aa the 
rirer narroirfl will go on with greatec rapidity'. ^^ ben ifae tide* aia 
low thej ri«e less raptdJj, and at the eommeneemeni a moeh le^ bndjr 
of water is put ID motioD ; the depth of the mortng water is less, 
and docs not come in contact with the bottom in paHJi^ over tlu 
•lioal, and m do ware is formed. It is only when the bod; of watcc 
ID motion as the tide fir^ flows in ta of sufficient depth, that it codmb 
in contact with the shoal, and b, as it were, lifted op bjT it, forming 
a great rolling ware. It appears, therefore, that there must exiet 
Mime peculiar formation of the bottom, and not merely a narrow- 
ing and widening in a tidal rirer to produce a bore, otherwise 
would occur more frequently than it does. — (Trnvelt o» lA^^i 
and Rio S'egro, by Alfred R. WaUace, p. 114.) 

7. Mirage of South Africa. — We were surrounded by a 
of the most remarkable intensity, — objects 200 yards off were ut- 
terly without definition ; a crow, or a bit of black wood, would look 
» lofty as the trunk of a tree, — pelieans were exaggerated to the 
sixe of ships with the studding sails set, and the whole grosnd was 
wary and seething, as though seen through the draught of a furnace. 
This was in August, the month in which mirage is most remarkable 
here ; it is excesxire at all timefl, and has been remarked by every 
one who has seen the place. A year and a half later I tried on 
two occasions to map the outline of the bay, which was then com- 
paratively clear, but still the mirage quite prevented me ; an object 
whiuli I took as a mark from one point being altogether undistin- 
giiishable when I had moved to my nent station.— H^T/ie NarrMive 
of tin Explorer in Tropical South Africa, by Francis Oalton, 
p. 10.) 

8. Mitjeitic Cloud teen from the Ju7ifffrau.—U wan (out o'clock 
when we rcaclicil tlie summit of the Jungfi-au, and we staid half an 
hour, The riow to the east was generally clear. The Finsteraar 
and tJchreckliorn, the glauier of Aletsch, the Monch and higher, — 
and we got a glimpse of the bottom of the valley of Grindetwald. 
The view to tho west was in one respect scarcely leas remarkable, 
for there a iiisgnilicieiit cumuloua-headed cloud stood in wonder- 
ful majunty, reaching apparently from the valley to at least 2000 
feet abuvo us. It was a glorious sight, a. single cloud at least 10,000 
foot high. — {Norway anditi Glaciers, by Frof. Jama jFortw.) 
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DTDROGRAPHY. 

10, A new method for taking Deep Sea Sovndings. — Hitherto a 
continuouB Bevies of soundinga in deep water haa been rendered dif- 
ficult by the fact of each sounding costing the ship a fresh line ; 
however strongly the line was made, when once out it has never 
been recorered, Tbe Americans have invented a moile by which 
the weight on touching the bottom is detached ; so that the line 
may be drawn back with ease. — The following is an account of this 
tngenious contrivance: — "A bole is drilled through a 64 lb. or 
heaTierahot, sufficiently large to admit a rod of about three quar- 
ters of an inch in diameter. This rod is about 12 or 14 inches in 
length, and with the exception of about 1 J inch at the bottom, per- 
feotly solid. At the top of the rod are two arms extending one 
from each side ; these arms being upon easily-acting hinges, are 
capable of being raised or lowered with very little power. A small 
branch extends from the outside of each of them, which is for the 
purpose of holding, by means of rings, a piece of wire by which the 
ball is swung to the rod. A piece of rope is then attached by each 
end to the arms, to which again is joined the sounding line. The 
ball is then lowered into the water, and upon reaching the bottom, 
the strain upon the tine ceases, and the arms fall down, allowing the 
ball to detach itself entirely from the rod, which is then easily 
drawn in, — the drilled portion of which is discovered to be filled 
with a specimen of that which it has come in contact with at the 
bottom.'' With this apparatus, aided by the host of assistants 
whom Lieut. Maury's visit to Europe will doubtless bring to the 
great work of exploration, the ocean bed may become in time as 
well known to us as the bed of the Thames or that of Hudson. — 
(^AthentButn.) 

ZOOLOGY. 

11. The Committee appointed at the Meeting of the American 
Philotophioal Society on the SOtk of February last, to examine and 
retort upon a collection of fine Wools, presented by the King of 
Saxlony to Peter A. Browne, Esq., of this inty ; — 

Report, That they have attended to the duty imposed upon them 
by their appointment, and have received, from the kind politeness of 
JMr Browne, much aid and information in relation to the subjects of 
their inquiries. It is already known to the Society that the attention 
of this gentleman has been for some time directed to the minute and 
critical investigation of hair and wool, and that by means of assi- 
duous microBcopic and micrometric examination of these bodies he 
has been enable to arrived at results, some of which appear to have 
been before unknown, and others, if known, very little noticed. 
Among these, he claims the following ; — 

That he was the first to point out the eKsct difference between hair 
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And woof ; and that he originated the <li*)Bion of sheep into two '^ 
eies, Til. the hairj and the woolly. 

That by the application of the well-known laws of hybridiao 
was the 6rst to shew that by crossing these two species, a S) " 
plying, pennanent race of animals cannot be produced. 

That he was the first to demonstrate, by actual n 
as fine wool can be grown in tlio United Slates as 
the world. 

From the results of his examination of a great number of sj 
mens of woo! from various parta of this country, he claims to have 
discovered tliat by drawing a diagonal line across the United States, 
corresponding somewhat with the line of tidewater, one may point 
out the respective distiicts where the woolly and the hairy sheep may, 
and may not, be bred with saccess. 

The Committee proposed not to enter into a critical investigation 
of the thooj-ies of M r Browne, in relation to hair and wool ; but from 
the laborious and earnest attention which he has given to the subject, 
they are inclined to regard his opinions and conclusions as being well 
worthy of considerate attention from the naturalist, the agriculturist, 
and the manufacturer of fabrics in which wool forms an entire or a 
component part. If, as he asserts, the hairy and the woolly sheep 
are of different species, and that by their breeding together a degene- 
rate race is produced, yielding a mixed fleece of hnir and wool, and 
inferior in other respects ; it is surely important that the fact sbonld 
be known, and claim .serious attention wherever Bheep are bred, that 
the two varieties or races may be kept separate, as appears to h 
the case in the best sbcep-folds in Saxony, 

The collection of wools presented by the King of Saxony U 
Browne, consists of upwards of six hundred specimens, very n 
put up and labelled, embracing varieties from the principal district 
in that country where the growing of wool is pursued as a bi-anch of 
agricultural economy. Those speci.Tiens exhibit the quality of wool 
taken from dilferent parts of the same animal, as well as the 1 
rieties from the diffei'ent breeds of sheep, and the various district: 
which they are produced, 

In relation to this oolh'ction of Saxony wools, and illustr&tivi ^^ 
the subject of sheep-breeding and wool-growing, Mr Browne has 
favoured thoCommittee with acommunic. 
this report, 
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A. L, Elwyw. 
G. M, Justice. 

To Charles B. Trego, Alfred L. Elwy-n, and George M. Just. 
Esquires, Committee of the American Philosophical Soci'-t>i, ap- 
pointed to examine the Wools presented btf His Majestff the King 
of Saxony to Peter A. Browne, of Philadelphia.— GenihmeTt, the 
kiiigiSom of Saxony is divided 'mlo four cittuiV?, i«v4 Wvtcwn cauntieii 
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and the Epecimens I now exhibit to you (numbering 628) represent 
tho animals belonging to the principal stock sheep-folds in all the 
circuits, and in nearly all the counties ; so that the cabinet may be 
tHmsidered as presenting a fair view of the existing state of sheep- 
fausbandry in Sa,xony, 

Saxony is the smallest kingdom in Europe ; containing, according 
to Bomo writers, 5300, and ac<iordiTig to otliers, 6G40 square uil«B ; 
having, for its area, about oae^ighth that of Pennsylvania, and about 
one-eleventh that of Virginia, yet it is said to maintain 25,000,000 
sheep. They export annually an immense quantity of wool, and 
their own manuractories of that article employ 25,000 people. 

To be perfectly satisfied that their sbeep are of a very superior 
kind, and thut their wool is of the finest sort, you have only to ex~ 
amine these specimens, and compare them witli the Bamples of fine 
wools brought by Mr Fleishman, from most parts of Europe, at the 
instance of the Federal Govoinnient. 

How did Saxony become possessed of this inestijnable treasure ? 

According to the celebrated agi'iculturist, M. Thaer, Germany, 
before the introduction of the meitnos, hod three varieties t^ sheep ; 
neitlier of which were held in high estimation. In 1765, Augustus 
Frederick, thenElector of Saxony, procured from Spain, 200 merinos, 
which he placed at Stolpgen, in the county of Ilnyn, and circuit of 
Dresden. Against this innovation, popular prejudice at first ran 
iitgfa, but it gradually subsided with tlie progress of experiment ; and, 
in 1777, 60 much had these sheep risen in public estimation, that 
the elector determined to import 300 more. The agent sent to 
Spain could procure only 110, and of these many died during and 
soon after the transportation ; but they, like those previously ob- 
tained, wore selected from the best Spanish docks ; and then conir 
menced the celebiuted establishments of llemiersdorf, in the county 
snd circuit of Bautzon and jDf Lochmule, iu the county of Kieder- 
forchheim, in the circuit of Zwickau. It was upon this compara- 
tively slender foundation that the art of sheep-breeding was erected 
in Saxony. But it could never hare attained its present great cele* 
brity, but for the rigid observance of the rule, in breeding, to keep 
these merinos entirely separate from all other sheep ; their blood 
was, by this means, preserved pure ; no mixture of them with either 
of the pre-existing races being allowed, on any pretence whatever. 
And to this day, the Saxon sheep-breeder will not permit one to 
lose sight of this important fact; in proof of which I call your at- 
tention to this clause in the letter of Mr V. Kirchen, the, farmer of 
tLe stock shccp-fold of the Duke of Farma, in tlie county of pres-: 
^n, called " Weirtropp," which accompanies these 16 beautiful 
specimens, — " These sheep are ike descendants of Hie original iM- 
jpoHationfrom Spain of 1778." 

I consider this collection of specimens of Saxony wool as a practi- 
cal illustration of my theory of sheep-breeding and fine wool-grow- 
VOL. LVI. SO. CXI. — .TASUARY 1854. "S 
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iog, rerifying the rule which I laid down, long be&ra ^ anr 
■pecimens, that to insura a pure and perfect breed of Sne-wobl 
sheep, it is absolutely necessary U> preserve the two tpecies of (Am* 
animaU entirely separate, and not to mix the merinoa with the 
common sheep of the country, as is too often done in the United 
States. 

If any American sheep-breeder still entertains a latent doubt as 
to the Bonndnesa of this rule, he is invited to inspect this collection, 
to haTo passed, separately, in review, the specimens from the various 
aheepfolds, aud particularly to notice that this is not a collection of 
picked locks, from those parts of the animal where the wool is usnally 
the finest; but that in order to afford the greatest facility of judging 
of the slieep from the wool, samples are given from all parts of the 
body, the shoulders, the withers, the bacfc, from under the belly, the 
tail, and the legs : let these bo carefully examined, and they will bo 
found to be all wool ,- not a hair to ha found upon those parts of 
the Eheep where the impure raco commence shewing hair. 

I consider this uniformity and entirety of fibre as an unerring trat 
ai purity of blood ; and therefore cannot but regard Saxony as aa 
example, upon a large scale, and worthy of being followed, of 
pajfaction of sheep-husbandry. 

It will be recollected that I have heretofore shewn, by actual 
measurements with the microscope and micrometer, that as fine v 
can be produced in the United States as in any part of the world ; 
there is therefore no deficiency in dhnate or soil ; all that tho 
American agriculturist requires is to procure a pure breed, and to 
preserve thom uncontaminated by spurious crossings. To obtain the 
former, I proffer free inspection of roy cabinet, where there will bo 
fownd samples of all the varieties, with references to the sheepfold 
from which they can be supplied, and even the number of the sheep 
whose wool is there exposed to view. 

In connection with this part of the expos^, I ask particular attea> 
tion to this Kuite of specimens from the Manor of Obermylaw, near 
Hechenbach. It will be recollected that the principal objection to 
the Saso-merino sheep has heretofore been, that the staple is short, 
and conscc[uently that the clip must be light ; but these specimens, 
while they exhibit the maximum fineness, have a staple so long as 
to obviate entirely this ohjectioo. This variety of Saxoa wool has 
not, BO far as I know and believe, beeJi before brought to this country, 
nor have the sheep from which it was taken, made their appearance 
in the United States ; but it must be borne in mind, that as they 
are only a variety of the merino, the American planter and farmer 
may, by proper care and attention, produce it here, or he may im- 
port those very sheep, and by due management preserve the integrity 
of their fleece. 

Upon the whole, therefore, I submit to you, gentlemen, that his 
Majesty the King of Saxony has conferred a singular favom- upon. 
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the United States, in sending hither these Epeoimciis, and that ha is 

Entitled to tlie thanks of all good citizens who take an interest in tfats 

imptsfftnt branch of industry. I am, &c. ' ' '' 

P. A. Browi». ■'■ 

BOTAHT. ■ 

16. Microscopical Description of the Protocoeeua nivalis from 
(A« Arctic Regions^ bi/ M. Juatie&. — The perfect type of the Pro- 
tococcus nivahs, ia a globular cyst, varying in size from the 
i^^th of an ineh to tlie i^qVq^'' '^^ ^^ \'aa\i in diameter; each cell 
or cyst having an opening, whose smallest diameter meaaurea only 
the BnVs^h P'"'' "f an inch. This opening is surrounded by marked 
serrated or indented lines, as though hy the expansion and gradual 
growth of the cell the opening had also been irregularly expanded. 
The plant, when perfect, greatly resembles the red currant of our 
gardens ; as it decays the red colouring matter is lost, being gradu- 
ally superseded by a deep orange, which finally appears to change 
into a brown, or the cell becomes transparent. In this transparent 
state, when the cell ia broken, the thickness of the enveloping cuticle 
may be measured, this does not exceed the soJit^th part of an inch ; 
and where the opening is preserved, the interior of it becomes of a 
delicate green colour. Many of the cells exhibit the hexagonal 
figure instead of being globular ; hut this is the result of compression, 
"here masses of them have been thrown together. Mingled with 
the protococeua are fragments of a tissue of reticulated and cellular 
formation, much resembling some of the infusorial poljcystina. So 
minute are the openings in these that they do not exceed the TaJgisth 
part of an inch in diameter. — {Proceedings of the American P/»li- 
*ophical Society.) 

16. Dr Kane on Specimens of Vegetable Matter found hy him on 
eAe Im Plains of the Polar Sens. — They consisted of the minute 
■dainents and I'adicles of two species of moss (undetermined), mingled 
Vrith the leaves and corticle of a heath, recognizable by the un- 
%8Btsted eye as the Andromeda tetragoita ; the broken thalli of 
several lichens, and in one case, the capsule of a saxifrage. 

Those were collected at different times during the long ice drift 
wf tho late Grinnell expedition, and at distances from land varying 
iVom forty to seventy-sis miles. They appeared as almost micro- 
eeopic spockB upon the surface of the snow-fields, and would readily 
elude casual observation. They had been undoubtedly conveyed from 
the shore over tho dry and poUahed surface of the ice by the action of 
the winds, and it seemed as if they might be transported in the 
same manner to indefinite distances, unless arrested by the continued 
intervention of open water. 

Or Kane alluded to the infusorial dust of Soutii America and 
Africa, and the diffusion of volcanic ash and scorlee gvec Qxti^'a^tA 
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areas, eib tXno to the pi-eeence of acetic &nd bippuric acida, Sin. , in the 
atmoEpbere, as detected by Fresnel and Horsford. H« beiieved, 
however, that this was the first instance of an analogous observation 
with regaiii to organized and vegetable matter, and lie regarded it 
B8 having an interesting connection with the pcotococeus nivalis, 
L and other growths upon a naktd snow sorface. 

■ Dr Kane stated that be had collected the red snow at a point 

■ irithin the arctic circle, as bigh as lat. 73° 15', and fi'oni the shorug 
1^ ef Wellington Channel to those of Greenland. Throughout all this 
Wk estonsive range it was in no case found on snow devoid of other ve- 

■ ' Setable life. It generally occupied dependent valleys and grooves, 
I Knd was found there in connection with the fronds of lichens, por- 
H tions of mosses, the catkins of the willow, &c. &c. The intensity of 
I the colouring appeared to bear a certain marked relation to the 
I quantity of such foreign matter present in these localities. 

I Sr Kane added that Sir Edward Parry had detected this eingular 

■ vegetable oi^anism on the distant Spitzbergen ice fields, and Saus- 
V Bura, Baer, and others, on isolated Alpine slopes ; but that even In 
B these cases, it could not be said that the snow-surface was absolutely 
m vithout a vegetable nidus. lie had himself collected this suow 
P seventy-six miles from any land, and from surfaces which, but for \ 
K critical exam inati tin, would have seemed altogether pure. 

■ He did not wish his remarks to be undei'stood as bearing upon the 
W general question of the ability of snow-water to aflbrd the necessary 
I ammonia for the supply of the plants, but as simply indicating for 
I many of the heretofore " isolated'' localities of the red snow, the 
L pre- existence of a matrix of vegetable character. — (Proceedings of the 
I Amerioan Pkiloaophical Society.) 

I MISCELLANEOUS. 

i 17. Important Scientific Invention. — A letter from Berlin of the 

r 17th says — " It is well known tbatthe paper prepared for photography 
I grows more or less black by rays of light falling on it. One of our 
I young painters, M. Schall, has just taken advantage of this property 
I in photf^raphic paper to determine the intensity of the sun's light. 
After more than 1500 expei'iments, M. Schall has succeeded in 
establishing a scale of all the shades of black which the action of tbo 
solar system produces on the photographic paper: — so that, by com- 
paring the shade obtained at any given moment on a certain paper 
with that indicated on the scale, the enact force of the sun's light 
may be ascertained. Baron Alexander von Humboldt, M, de Litt- 
now, M. Dove, and M. Poggendorff, have congratulated M. Schall 
on this invention, which wOl be of the highest utility not only for 
scientific labours, but also in many operations of domestic s 
economy." 



not only lo^^ 
tic and nuj^l 



H I 






^:<yiy 



EDINBURGH NKW 



PHILOSOPHICAL JOURNAL. 



fan Isothermal Oceanic. Chart, ilhistratinff the Geogra- 
phical Distribution of Marine Animals, With an illna- 
Mrativc Map, By Jambs D. Dana, Esq. 

The temperature of the waters is well known to be one of 

B most infiaential eauBea limiting the distribution of ma- 

ineapecieaof life. Before, therefore, we can make any intel- 

Bgent comparison of the species of different regions, it is 

hecessary to have some clear idea of the distribution of tem- 

lerature in the surface waters of the several oceans; and, 

fcf we could add also the results of observations at various 

lepths beneath the surface, it would enable us still more 

►erfectly to comprehend this subject. The surface tempe- 

ttture has of late years been quite extensively ascertained, 

md the lines of equal temperature may be drawn with con- 

liderable accuracy. But in the latter branch of thermome- 

rnc investigation almost everything yet remains to be done ; 

ibere are scattering observations, but none of a systematic 

character, followed through each season of the year. 

The map (Plate I.) which we present in illustration of this 
■abject, presents a series of lines of equal surface temperature 
f the oceans. The lines are isocheimal lines, or, more pro- 
perly, isocrymal lines ; and where they pass, each exhibits tlie 
mean temperature of the waters along its course for the 
coldest thirty consecntive days of the year. The line for 68° 
P., for example, passes through the ocean where 68° F. is 
the mean temperature for extreme cold weather. January 
'IB not always the coldest winter month in this climate, nei- 
voL. hvi. -vo, cxu. — APRIL ISoi. <: 
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ther is the winter the coldest season in all parts of the globe, 
^«apeciftlly near the equator. On this account we do not n 

■ strict the lines to a given month, but make them more c 
■rectlj the limit of the extreme cold for the year at 1 
l|Jace.* Between the line of 74'^ north and Ti" south of ti 

■ equator, the waters do not fall for any one month beHI 
I 74° F, ; between 68" north and south, they do not fiill 1 
I low 68°. 

I There are several reasons why tsocrymal are preferablflfl 
I Bammer or isotheral lines. The cause which limits t 
I distribution of species northward or southward from the eqna- 
I tor is the cold of winter, rather than the heat of summer, or 
I even the mean temperature of the year. The mean tempe- 
I ratnre may be the same when the extremes are very widely 
I different. When these extremes are little remote, the equa- 
t Isle character of the seasons, and especially the mildness of 
I ifce winter temperature, will favour the growth of species 
I that would be altogether cut off by the cold winters where 
I the extremes are more intense. On this account lines of the 
I greatest cold are highly important for a chart illustrating the 
I geographical distributions of species, whether of plants orani- 
I mals. At the same time, summer lines have their value; 
I Init this is true more particularly for species of the land and 
' fresh-water streams, and for sea-ahore plants. When the 

summer of a continent is excessive in its warmth, as in North 
America, many species extend far from the tropics that would 
otherwise be confined within lower latitudes. But in the 
ocean, the extreraest cold in the waters, even in the Polar 
regions, wherever they are not solid ice (and only in such 
places are marine species found), is but a few degreea 
below 32° F. The whole range of temperature for i 
gion is consequently small. The region which has 68° 



* The word iiocrgmaC here introduecd is frnm the Greek mi, equal, m 
nfirfusi extreme cold, and applies with sufficient proolBion to the linea 
it a oBed. These lines sre not iiocheimal liaes, as these fallow the m 
temperSidiTe ; and to nee Ibis Cenn in the case beforo us, would be giving the 
woid > ugnification which does not belong to it. and making confusion i 
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for its winter temperature, has about 80° for the hottest 
month of summer ; and the line of 56° F. in the Atlantic, 
which has the latitudes of the state of New York, follows 
the same course nearly as the summer line of 70°F- In each 
of these cases the whole extent of the range is small, being 
twelve to fourteen degrees.* 

In fresh-water streams, the waters, where not frozen, do 
not sink lower than the colder oceans, reaching at moat but 
a few degrees below freezing. Yet the extremes are gi-eater 
than for the ocean ; for in the same latitudes which give for 
the ocean 66° and 70° F. as the limits, the land-streams of 
America range in temperature between 30° and 80° F., and 
the summer wai*mth, in such a case, may admit of the deve- 
lopment of species that wonld otherwise be excluded from 
the region. 

While, then, both isocrymal and isotheral lines are of im- 
portance on charts illustrating disti'ibution over the conti- 
nents, the foi-mer are pre-eminently important where the 
geography of marine species is to be studied. 

The lines of greatest cold are preferable for marine spe- 
cies to those of summer heat, because of the fact, also, that 
the summer range of temperature for thirty degrees of lati- 
tude either side of the equat-or is exceedingly small, being 
but three to four degrees in the Atlantic, and six to eight de- 
grees in the Pacific- The July isothermal for S0° F. passes 
near the parallel of 30^ ; and the extreme heat of the equa- 
torial part of the Atlantic Ocean is rarely above 84°. The 
difficulty of dividing this space by convenient isothermals 
with so small a range is obvious. 

It is also an objection to using the isotheres, that those 
towards the equator are much more irregular in course than 
the isocrymes. That of 80" for July, for example, which is 
given on our map from Maury's chart, has a very flexuous 
course. Moreover the spaces between the isotheres fail to 
correspond as well with actual facts in geographical distri- 

• Moreover, tho greatest range for all oceans is but 62" of Pahreaheit, the 
bigheet being 88°, nnd the lowest 23° ; vbile the tempgraturt o! tbe atmosphere 
of tbe globe has a range exceeding 1S0°. 
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butioti. The courses of the cold-water currenta are lesa 
dent on such a chart, aince the warm waters in suaimer to* 
great extent overlie the colder currents. 

It is also to be noted, that nothing would be gained by 
making the mean temperature for the year, instead of the 
extremes, the basis for laying down these lines, as will be in- 
feri'ed from the remarks already made, and from an exami- 
nation of the chart itself. 

The distribution of marine life is a subject of far greater 
simplicity than that of continental life. Besides the influence 
on the latter of summer temperature in connection with that 
of the cold seasons, already alluded to, the following ele- 
ments or conditions have to be considered : the character 
the climate, whether wet or dry ; of the surface of the 
gion, whether sandy, fertile, marshy, &c. ; of the vegetal 
whether that of dense forests or open pasture-laudi &0. ; 
the level of the country, whether low or elevated, &o. 
and many other considerations come in, to influence tlie 
tribution of land species, and lead to a subdivision of 
Regions into many subordinate Districts. In oceanic 
ductions, depth and kind of bottom have an important bi 
ing : but there is no occasion to consider the moisture or dry- 
ness of the climate, and the influence of the other peculiari- 
ties of region mentioned is much less potent than with con- 
tinental life. 



We would add here, that the data for the construction 
this chart have been gathered, as regards the North Atlan- 
tic, from tlie isothermal chart of Lieutenant Maury, in which 
a vast amount of facts are registered, the result of great 
labour and study. For the rest of the Atlantic and the other 
oceans we have employed the meteorological volume of Cap- 
tain Wilkes of the Exploring Expedition Reports, which em- 
braces observations in all the oceans, and valuable deduc- 
tions therefrom ; also the records of other travellers, as 
Humboldt, Duperey of the CoquiJle, D'Urviile of the Astro- 
labe, Kotzebue, Beechey, Fitzroy, Vaillant of the Benite, 
Ross in hia Antarctic Voyage, together with such isolated 
tables as have been met with indifferent Journals. ThelineB., 
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we have laid down are not, however, those of any chart pre- 
viously constructed, for the reason stated, that they mark the 
positions where a given temperature is the mean of the 
coldest month (or coldest thirty consecutive days) of the 
year, instead of those where this temperature is the mean 
annual or monthly heat; and hence the apparent discre- 
pancies which may be observed, on comparing it with iso- 
thermal charts. 

The isocrymal lines adopted for tlie chart are those of 80", 
74", 68°, 62^ 66°, 50°, 44°, and SS'^ of Fahrenheit. The tem- 
peratures diminish by 6°, excepting the last, which is 9° less 
than 44". 

In adopting these lines in preference to those of other de- 
grees of temperature, we have been guided, in the first place, 
by the great fact, that the isocryrae of 68" is the boundary- 
line of the coral-reef seas, as explained by the author in his 
Heport on Zoophytes.* Beyond this line either side of the 
equator we have no species of true Madi-epora, AHtrsea, 
Meandrina, or Porites; below this line these corals abound, 
and form extensive reeta. This line is hence an important 
starting-point in any map illustrating the geography of ma- 
rine life. Passing beyond the regions of coral reefs, we leave 
behind large numbers of MoUusca and B,adiata, and the boun- 
dary marks an abrupt transition in zoological geography. 

The next Une below that of 68° F. is that of 74° F. The 
corals of the Hawaiian Islands, and the Mollusca also to a 
considerable extent, differ somewhat strikingly fi-om those of 
the Feejees. The species of Astrasa and Meandi-ina aa-e 
fewer, and those of Porites and Pocillopora more abundant, 
or at least constitute a much larger proportion of the reef 
material. These genera of corals include the hardier species ; 
for where they occur in the equatorial regions, they are found 
to experience the greatest range in the condition of purity of 
the waters, and also the longest exposures out of water- 



* Id the sutbor's Report on Gcologj, 66° F. is set dowDoatt 
pnvtare of cornl-reef. seas ; this, however, in given ae the exi 
kppearn to be the mean o( the coljeet moDlh, Hud is Ihereroro hi 
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Tbeir abundance at tbe Hawaiian Islands, as at Oahu, 
bence a consequence of their hardier character, and not a 
mere region peculiarity independent of temperature. There 
are grounds, therefore, for drawing a line between the Ha- 
waiian Islands and the Feejees ; and as tbe temperature at 
the latter sinks to 74J ' F. some parts of the year, 74." F. is 
taken as the limiting temperature. The Feejee seas are ex- 
ceedingly prolific and varied in tropica! species. The coi'als 
grow in great luxuriance, exceeding in extent and beauty 
anything elsewhere observed by tbe writer in tbe tropici 
The ocean between 74' F. north of tbe equator, and 74' 
south, is therefore the proper tropical or torrid region 
zoological life. 

With respect to the line of SO F., we are not satisfied 
that it is of much importance as regards the distribution of 
species. The range from the hottest waters of the oci 
88° to 74' F., is but fourteen degi-ees, and there are probal 
few species occurring within the region that demand a 
range. Still, investigations hereaftei; made may shew 
the hot waters limited by the isocryme of 80' include some 
peculiar species. At Sydney Island and Fataafo, within this 
hot area, there appeared to be among corals a rather greater 
prevalence than usual of the genua Manopora, which, as these 
are tender species, may perhaps shew that the waters are 
less favorable for hardier corals than those of the Feejees, 
where the range of temperature is from 70 ' to 80" F. ; but 
this would be a hasty conclusion, without more extended 
observations. Tbe author was on these islands only for a few 
K tours, and bis collections were afterwards lost at the wreck 
I of the Peacock, just as tbe vessel was terminating tbe voyage 
[ liy entering the Columbia River. 

It is unnecessary to remark particularly upon the fitni 
'of tbe other isocrymals for the purposes of illustrating 
geogi-aphical distribution of marine species, as this vrill be- 
come apparent from the explanations on the following pages. 
Tbe regions thus bounded require, for convenience of de- 
^gnation, separate names, and tbe following are therefore 
pr^ft»«e4c.. They constitute three larger groups : the first, 
the Torrid-^i^oae or Corfd-reef seas, including all below the 
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isocryme of 68° V. ; the second, the Temperate zone of the 
oceans, or the surface between the isocrymeB of 68" T, and 
35^F. ; the third, the FTigid zone, or the waters beyond the iso- 
cryme of 35" r. 

I. TORRID OR COBAL-REBP ZONB. 



Regioia. 






1. Supertorrid, 

2. Torrid, . 

3. Sobtorrid, 


I. TEMPERATE ZONE. 


80° 

80° 
74° 


F. to 80' F 
to 74° 
to 68^ 


1. Warm temperate, 

2. Temperate, 

3. SuL temperate, 

4. Cold temperate, 

5. Subfrigid, 




68" 
62" 
56" 
50= 
44" 


to 62" 
to 56" 
to 50° 
to 44" 
to 35° 


1. Frigid, . 




35" 


to 26" 



A ninth region— called the Polar — may be added, if it 
should be found that the distribution of species living in the 
frigid zone requires it. There are organisms that occur in the 
ice and snow itself of the polar regions ; but these should be 
classed with the animals of the continents ; and the conti- 
nental isotherms or isocrymes, rather than the oceanio, are 
required for elucidating their distribution. 

It seems necessary to state here the authorities for some 
of the more important positions in these lines, and we there- 
fore run over the observations, mentioning a few of most 
interest. There is less necessity for many particulars with 
reference to the North Atlantic, as our facts are mainly de- 
riyed from Lieut. Maury's chart, to which the author would 
refer his readers. 

L NOETU Atlantic. — laocryme of 74° F. — This isocryme 
passes near the reefs of Key West, and terminates at the 
north-east cape of Yucatan ; it rises into a narrow flexure 
parallel with Florida along the Gulf Stream, and then con- 
tinues on between the Little and Great Bahamas. To the 
eastward, near the African coast, it has a flexure northward, 
arising from tlie hot waters along the coast of Guinea, which 
reach in a slight current upward towards the Cape Verde 
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Islaods. The line passes to the south of tLese islands, ti 
wbicli group FHzroy, in January of 1852, foaod the te*- 
temperatures 71" and 72" F. 

Uorryme of 68' F. — Cape Canaveral, in latitude 2T 3ff, 
just north of the limit of coral reefs on the east coast of 
Florida, is the western termination of the line of 68". The 
Gulf Stream occasionH a bend in this )ine to 36 Dortfa, and 
Uie polar current, east of it, throws it southward again as 
far as 20" north. Westward it inclines much to the sooth, 
and terminates just south of Cape Verde, the eastern capfi 
of Africa, Sabine found a temperature of 64' to 65° F. Q 
Goree, below Cape Verde, January 1822 ; and on FebniaJ| 
9, 1822, he obtained 66 ^^ near the Bissao shoals. Th«( 
temperatures of the cold season contrast strikingly wa 
those of the warm season. Even in May (1831) Beeciu 
had a temperature of 86^ off the mouth of Rio Grande, 1 
tween the parallels of 11° and 12^ north. 

Isocryme of 62" F. — This isocryme leaves the Amerid 
coast at Cape Hatteras, in latitude 35^" north, where a bei 
in the outline of the continent prevents the southward ex- 
tension of the polar currents close along the shores. It 
passes near Madeira and bends southward, reaching Afriaa 
nearly in the latitude of the Canaries. 

Isocrymes of 56" and 50" F. — Cape Hatteras, for a like 
reason, is the limit of the isocrymes of 56° and 50° as well 
as of 62°, there being no interval between them on the 
American coast. The line of 56° F. has a deep northward 
flexure between the meridians of 3b'' and 40^ west, arising 
from the waters of the Gulf Stream, which here (after a 
previous east and west course, occasioned by the Newfound- 
land Bank, and the Polar current with its icebergs) bends 
again north-eastward, besides continuing in pai't eastward. 
The Polar current sometimes causes a narrow reversed flex- 
ure, just to the east of the Gulf Stream flexure. Towards 
Europe, the line bends southward, and passes to the south- 
west cape of Portugal, Cape St Vincent, or perhaps to the 
north cape of the Straits of Gibraltar. Vaillant, in the 
Bonite, found the sea-temperature at Cadiz in February, 49^° 
to 56' F. (97' to 134" C), which would indicate that Cadiz, 



although BO far south (and within sixty miles of Gibraltar), 
experiences at least as low a mean temperature as 56" F, for 
a month or more of the winter season. We have, however, 
drawn the line to Cape St Vincent, which is in nearly the 
same latitude. Between Toulon and Cadiz, the temperatures 
of the Mediterranean in February, according to Vaillant, 
was 55^" to eOf F. (13-1° to 15-7"' C), and it is probable, 
therefore, that Gibraltar and the portion of the Mediterranean 
Sea east and north to Marseilles, fall within the Temperate 
ilegion, between the isocrymes of 56" and 62° F., while the 
portion beyond Sardinia and the coast by Algiers is in the 
Warm Temperate Region, between the isocrymes of 62° and 
68° F. 

The tine of 50° F., through the middleof the ocean, has the 
latitude nearly of the southern cape at the entrance of the 
British Channel ; but approaching Europe it bends down- 
ward to the coast of Portugal. The low temperature of 
49^° observed by Vaillant at Cadiz would carry it almost to 
this port, if this were the mean sea- temperature of a month, 
instead of an extreme within the bay. The line appears to 
terminate near latitude 42°, or six degrees north of the 
isocryme of 56". This allows for a diminution of a degree 
Fahrenheit of temperature for a degree of latitude. A tem- 
perature aa low as 61" F. has been observed at several 
points within five degrees of this coast in Juli/, and a tem- 
perature of 52" F. in February. Vigo Bay, just north of 
42° north, lies with its entrance opening westward, well 
calculated to receive the colder waters from the north ; and 
at this place, accoi-ding to Mr R. MacAndrew, who made 
Beveral dredgings with reference to the geographical distri- 
bntion of species, the Mollusca have the chai-acter rather of 
those of the British Channel than of the Mediterranean," 

Isocryme of 44" F,— This line commences on the west, at 
Cape Cod, where there is a remarkable transition in species, 
and a natural boundary between the south and the north. 
The cold waters from the north, and the ice of Newfoundland 
Banks, press the line close upon those of 50" and 56° F. 
But after getting beyond these inSuences, it rapidly rises to 

» Rop, Btit. Aaioc., 1850, ];. a6J. 
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the north, owing to the expansion of the Gulf Stream in th^^H 
direction, and forms a large fold between Britain and l(i^^| 
land ; it then bends south again and curves around to 4^H 
west coast of Ireland. ^^^^1 

laocryme of 35" F. — This line has a bend between N«v I 
way and Iceland like that of 44', and from the same cause, 
— the influence of the Gulf Stream. But its exact position 

, in this paH has not been ascertained. 

2, South Atlantic. — Isocryme of 74' F. — This line be- 
gins just south of Bahia, where Fitzroy found in August 
(the last winter montli) a temperature of 74' to 751" F. 
During the same month he had 75j" to 76j" F. at Pernam- 
buco, five degi'eea to tlie north. Off .Bahia, the temperature 
was two degrees warmer than near the coast, owing \ja the 

I warm ti'opical current, which bends the isocryrae south to 
latitude 17" and 18^ and the cold waters that come up the 
coast from the south. The line gradually rises northward, 
as it goes west, and passes the equator on the meridian of 
Greenwich. Sabine, in a route nearly straight from Ascen- 
sion Island, in %" south, to the African coast under tlie equa- 
tor, obtained in June (not the coldest winter month) the 
temperatures 78", 77", 74", 72-8°, 72-5", 73", the tempera- 
ture thus diminishing on approaching the coast, although 
at the same time nearing the equator, and finally reaching 

I it within a few miles. These observations in June 8heii^_ 
that the isocryme of 74"' F- passes north of the equator. T|ta^| 
temperatures mentioned in Maury's chart afford the saii|^H 
conclusion, and lead to its position as laid down. ^^| 

Isocryme of 68' F.— On October 23 to 25, 1834, S^| 
D. J. Browne, on board the U.S. ship Erie, found the te|j^| 
perature of the sea, on entering the harbour of Rio Janeiro,^^ 
67i" to Q% F. Fitzroy, on July 6, left the harbour with the 
aea-temperature 70i"^ F. Beecby, in August 1825, obtained 
the temperature 68'16" to C9'66' F. off the harbour. The 
isocryme of 68" F. commences therefore near Eio, not far 
south of this harbour. Eastward of the hai'bour, the tempera- 
ture increases two to foui- degrees. In July, Fitzroy carrija 
a temperature above €8^ as far south as 33" 16' south, lond 
tilde 80 10' west, tiie water giving at this time 68^" to 6 
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F. Eeechey in August obtained 68° F. in 31" south, 46° west. 
The isocryme of 68" F. thua bends far south, reaching at leaat 
the parellel of SC". It takes a course nearly parallel with 
the Hneof 74' F., as different observations shew, and passing 
jnst south of St Helena, I'eaches the African coast, near 
latitude 7" south. Fitzroy, on July 10 (mid-winter), had a 
sea-temperature of 68^" near St Helena; and Vail 1 ant, in 
the Bonite, in September found the sea-temperature 687'' 
to 69-26 ¥". 

Isocrymes of 56" and 50" F. — These two isocrymes leave 
the American coast rather nearly together. The former 
commences just north of the entrance of the La Plata. 
Fitzroy, in July 23 to 31, 1832, found the sea-temperature 
at Monte Video b&" to 58" F., and in August, 57' to S4^° F. 
These observations would lead to 56" F. as nearly the mean 
of the coldest month. The temperature 56" F. was also ob- 
seryed in 35" south, 53 ' west, and at 36" south, 56' 36' west. 
But on July 10 and 13, 1833, at Monte Video, the sea-tem- 
perature was 46;" to 47^^ a degree of cold which, although 
only occasional, throws the line of 56" F. to the north of this 
place. The temperature near the land is several degrees of 
Fahrenheit lower tliaii at sea three to eight degrees distant. 
East of the month of La Plata, near longitude 30" west, 
Beechey, in July 1828, found the temperature of the sea 
61-86° F. So in April 23 to 29, Vaillant obtained the tem- 
perature 59-6" to 61-25" F, at Monte Video, while in 35° 5' 
Boath, 49" 23' west, on April 14, it was 66-2^ F.; and farther 
south, in 37" 42' south, 53' 28' west, April 30, it was Qli" F. ; 
and in 39" 19' south, 54'' 32' west, on May 1, it was 57f " F. j 
but a little to the westward, on May 2, in 40" 30' south, 66" 
64' west, the temperature was 48" F., an abrupt transition 
to the colder shore waters. Beechey, in 39" 31' south, 45° 
13* west, on August 28 (last of winter), found the tempera- 
ture 57-25" F., and on tho 29tb, in 40" 27' south, 45" 46' 
west, it was 54'20'" ; while on the next day, in 42" 27' south, 
45" 11' west, the temperature fell to 47'83' F. These and 
other observations serve to fix the position of the isocryme 
of 66" F. It approaclies the African coast in 32° south, 
but bends upward, owing to cold waters near the land. On 
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August 20, Vaillant, in 33° 43' south, 15° 51' 

temperature 56° F, ; wLile on the 22d, in i 

tude, and 14 ' 51' eaat (or one degree farther to the westward), 

the temperature was 5774" F,, being nearly two degrees 

warmer. At Cape Town, in June (latitude 34'), Fitzroy 

found 55" to 61" F., while on August 16, farther south, in 

35° 4' south, and 15° 40' west, one hundred and fifty miles 

Ifrom the Cape, Vaillant found the temperature 59-26° P. 

•'He high temperature of the last is due to the warm waters 

f that come from" the Indian Ocean, and which afford 61" 

64° F, in August, off the south extremity of Africa, west 

the meridian of Cape Town. 

The isocryme of 50° F. leaves the American coast ji 
south of La Plata ; after bending southwardly to the parallel 
of 41°, it passes east nearly parallel with the line of 56° F. 
It does not reach the African coast. 

Idocrymea of 44° and 35° F, — Fitzroy in August (the last 

winter month) of 1833, found the sea -temperature at Rio 

Negro (latitude 41° south) 48J° to 50° F. But during the 

voyage from the La Plata to Rio Negro, a few days before, 

a temperature of 44j° to 46° was met with ; this was in the 

same month in which the low temperature mentioned abovQ, 

was foundat Montevideo. The bend in the course north of' 

entrance to the La Plata is to some extent a limit betwei 

Uie warmer waters of the north, and the colder waters froi 

I Hie south ; not an impassable limit, but one which is marked 

I often by a more abrupt transition than occurs elsewhere 

[ along this part of the coast. The water was generally 

L or four degi'ces colder at Monte Video than at Maldom 

htbe latter port being hardly sheltered from the influence 

Itiie tropical waters, while Monte Video is wholly so. 

|:exaot point where the line of 44' F. reaches the coast 

•■ Romewhat uncertain ; yet the fact of its being south of 

Negro is obvious. After leaving the coast, it passes norl 

of 47}" south, in longitude 53" west, where Beechey, in Ji 

1828, found the sea-temperature 40-70" F, 

The line of 35° P. through the middle of the South Atlantio' 
follows nearly the parallel of 60°; hut towards South 
America it bends southward and passes south of the Falk- 
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lands andFuegia. At the Falfelands, Captain Roas, in 1842, 
found the mean temperature of the sea for July, 38"73", and 
for August, 38-10" ; while in the middle of the Atlantic, on 
March 21, latitude 52" 31' south, and longitude 8° 8' east, 
the temperature was down to 3i-3" ¥., and in 50° 18' south, 
7° 15' east, it was 37" F, ; March 20, in 54" T south, on the 
meridian of Greenwich, it was SS'i" F, The month of 
March would not give the coldest temperature. 

The temperature of the sea along the south coast of 
Fuegia ainliS almost to 35", if not quite, and the line of 35" 
therefore runs very near Cape Horn, if not actually touching 
upon Fuegia. 

North Pacific Ocean. — leocrymt of 80" F. — The waters 
of the Atlantic in the warmest regions sink below 80" F. in 
the colder season, and there is therefore no proper Snper- 
torrid Region in that ocean. In the Gulf of Mexico, where 
the heat rises at times to 85° F,, it sinks in other seasons to 
74" and in some parts, even to 72" F. ; and along the Ther- 
mal equator across the ocean, the temperature is in some 
portions of the year 78 ', and in many places 74"- 

But in the Pacific, where the temperature of the waters 
rises in some places to 88" F., there is a small region in 
which through all seasons the heat is never below 80". It 
ia anarrow area, extending from 165^ east to 148" west, and 
from 7^" north to 11° south. In going from the Feejees in 
August, and crossing between the meridians of 170' west 
and 180", the temperature of the waters, according to 
Captain WiJlces, increased from 78" to 84" F., the last tem- 
perature being met with in latitude 5" south, longitude 175° 
west, and from this, going northward, there was a slow de- 
crease of temperature. The ship Relief, of the Expedition, in 
October, found nearly tlie same temperature (83^°) in the same 
latitude and longitude 177" west.' But the Peacock, in 
January and February {summer months), found the sea- 
temperature 85° to 88" F., near Fakaafo, in latitude 10" south, 
and longitude 171" west. In latitude 5" south and the same 
longitude, on the 16th of January, the temperature was 84° ; 
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in 3" south, January 10, it was 83' F. ; on MariJi 26, J 
5' south, and longitude 175 east, ttie temperature was 
F. ; on April 10, in the same longitude, under the equator, 
at the Kingsmills, the temperature was 83^' F. ; on May 2, 
at 5" north, longitude 174" east, 83^ F.; May 5, latitude 
lO"; longitude 169" east, 82 ' F. The fact tliat the region of 
greatest heat in the middle Pacific is south of the equator, 
as it has been laid down by different authors, is thus evident ; 
the limits of a circumscribed region of hot waters in this 
part of the Pacific were first drawn out by Captain "Wilkes. 
Another Supertorrid region may exist in the Indian Ocean, 
about its north-western portion ; but we have not sufficient 
information for laying down its limits. 

lioctyme of 74 F, — At San Bias, on the coast of Mexico, 

Beeehey found the mean temperature of the sea for December 

1827, 74-63'^ F. ; for January, 73-69' F. ; for February, 72-40° 

I F. The line of 74' F. commences therefore a degree 

L south of San Bias. In the winter of 1827 on January 16 

I 18, the temperature of 74'3'' to 74'6° F. was found 

I Beeehey, in 16" 4' to 16" 15' north, 132' 40" to 135^ west; 

I and farther west, in the same latitude, longitude 141° 58' 

I west, the temperature was 74'83' F. West of tlie Sajidwicfa 

I Islands, near the parallel of 20"* north, the temperature rises 

L five degrees in passing from the meridian of 165' west to 

160 east, and the isocryme of 74" F. consequently treni 

I Somewhat to the north, over this part of the ocean. Betwei 

Ptiie meridians of 130° and 140" east, the temperature of 

sea is quite uniform, indicating no northward flexure ; 

west of 130" east, nearing China, there is a rapid decrei 

of temperature, bending the line far south, Vaillant, of 

Bonite, found the sea of Cochin China, in latitude 12° li 

north, 109" 28' east, to have the temperature of 7412' F.; 

and even at Singapore, almost under the equator, the ten^ 

perature on February 17 to 21, was 77'54'" to 79-34° F. Tl 

iaocryme of 74" F. terminates therefore upon the aoal 

eastern coast of Cochin China. 

Isocryme of 68" F.— Off the Gulf of California, in 25" north," 
117° west, Beeehey obtained, fop the temperature of the sea, 
on December 13, 65° F. ; on December 15, in 23° 28' north 
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(same latitude with the extremity of the peninsula of Cali- 
fomia), 115" west, a temperature of 6H'41" F. The line of 
68" will pass from the extremity of this peninsula the tem- 
perature of the coast below, as it is shut off mostly from the 
more northern or cold watei's, being much warmer. The 
temperature 69-41°, in the middle of December, is probably 
two and a half degrees above the cold of the coldest month, 
judging from the relative temperature of the latter half of 
December and the month of February at San Bias. Leaving 
California, the isocryme of 66" will therefore bend a little 
southerly to 22^", in longitude US'" west. In 23" 56' north, 
128" 33' west, Beechey, on January 1 1, found the temperature 
of the sea 67-S3'' F. The line of 68° passes north of the 
Sandwich Islands. The mean temperature of the sea at 
Oahu, in February 1827, was 69-69" F. 

Near China this isoeryme is bent far south. At Macao, 
in winter, Vaillant found the sea- temperature, on January 
4, 59" F. ; on January 5 to 1(1, 52-7' to 50' F. ; January 11 and 
12, 49-87'' to 48-74° F. ; January 13 to 16, 509° to62-16" F. ; 
and at Touranne in Cochin China, on February G to 24, the 
sea- temperature was GS" to 68^" F. ; in 16" 22* north, 108° 
11' east, on Janunry 24, it was 67" ; in 12° 16' north, 109" 
28' east, it was 74-12" F. The very low Macao temperature 
is that of the surface of the bay itself, due to the cold of the 
land, and not probably, as the other observations shew, of 
the sea outside. 

The line, before passing south, bends northward to the 
south-east shore of Niphoo, which is far warmer than the 
south-east coast, along Kiusiu. In the Report of the Morri- 
son's visit to Jeddo (Chinese Repository for 1837), a coral 
bottom is spoken of, as having been encountered in the har- 
bour of Jeddo. According to Sieboldt [Cruet. Faun. Japon., p. 
ix.), the mean winter temperature (air) of Jeddo is 57° F, ; 
while that of Nagasaki, although farther south, is 44" F. 

leocryme of 62" F. — On January 8, 1827, Beecliey found 
in 29° 42' north, 126" 37' west, the temperature 62-75" F.; 
while on the preceding day, 32" 42' nortli, 125' 43' west, the 
sea- temperature was 60-5" F, Again, on December 11, in 
29" north, 120" west, the temperature was 62-58" F. 
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Ssocryme of 66" F. — At Monterey, on January 1 to 5, the 
sea-temperature, according to Eeechey, was 56°; bnt the 
mean temperature of the sea for Xovember 1 to 17 was 
54'91''. In the Yellow Sea the January temperature is 50" 
to 56" F., and the line of 56' begins eouth of Obusan. 

Isocryme of 50^ F. — At San Francisco, from November 
18 to December 5, 1826, Beechey found the mean sea-tem- 
perature to be 51'14^ F.. and off Monterey, in longitude 123' 
west, the temperature was 5075" F„ on December 6. But 
in December of 1826, t)ie mean Bea-temperature at San 
Francisco was 54-78" F. ; and for November, eO-ie" F. 
line of 50" F. (mean of the coldest thirty consecutive dan 
probably leaves the coast at Cape Mendocino. 

Isocrymee of 44' and 35" F. — Captain "Wilkes found 4 
temperature off the mouth of the Columbia River, thK 
ten degrees of longitude, 48' to 49' F., during the laata 
April 1841. The isocrymes of 44° would probably reach fl 
coast not far north of this place. The temperature < 
tober 21, in the same latitude, but farther west, 147° w(| 
was 5208'' F. On October 16, in 50" north, 169° west, (j 
temperature was 44'91° F, According to some oceanic t 
peratures for the North Pacific, obtained from Lieutentfj 
Maury, the sea-temperature off northern Niphon, in i 
north, and 142j° east, was 44" F., in March, shewing the i| 
flnence of the cold Polar current; and in 42"' north, : 
149^° east, it was 43^ F. The line of 44" hence bends 
ward as far as latitude 40'' north, on the Japan coast. 

Again in March, in 43" 50' north, 151° east, the sea-tem- * 
perature was 41° F. ; in 44" 50' north, 152'' 10' east. 39° F. ; 
in 46° 20' north, 156" east, 33'' F.; in 49° north, 157" east,-) 
33° F. ; and at the same time, west of Kamtschatka, in 5 
north, 153° east, 38° F. ; in 55" 50' north, 153" west, 
The line of 35" consequently makes a deep bend, neaiiy:4 
45^ north, along the Kurile Islands. 

South Pacific. — Isocrt/mee of 74", 68", and 62° F. — 
temperature of the sea at Guayaquil, on August 3, 
found by Vaillant to be, in the river, from 70|-° to 73j° 
and at the Puna anchorage, August 5 to 12, 74'7° to 75-2° J 
But off the coast, August 15, in 2" 22 south, 81° 42' weat 
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'he temperature was 69'8'' F, ; and the next day, in 1" 25' 

iBooth. 84' 12' west, it was 70' F. ; on the 17th, 1" south, 8T' 

■42' west, it was 7128" F. ; and on the 14th, nearer the shore 

lof Guayaquil, in 3^ 18' south, 80" 28' west, it was 78° F. 

t-Ag^n, at Payta, one hundred miles south of Guayatjuil, in 

fc6° south, the 80 a- temperature was found by Vaillant, July 

■ 26 to 31, to be 60-8' to 6H° F. The isocryme of 74" F. 

I consequently leaves the coast just north of the bay of Guaya- 

I qail, while those of 68° and 62' F. both commence between 

I Guayaquil and Payta. Payta is situated so far out on the 

western cape of South America that it receives the cold 

waters of the south, while Guayaquil is beyond Gape Blanco, 

and protected by it from a southern current. At the Galla- 

pi^os, Fitzroy found the temperature as low as 58j" F. on 

the 29th of September, and the mean for the day was 62", 

The average for September was, however, nearer 66°. The 

Gallapagos appear, therefore, to lie in the Wai'm Temperate 

Region, between the isocrymea of 62" and 68" F- Fitzroy, 

in going from Callao to the Gallapagos, early in September, 

left a sea-tempei-ature of 57" F. at Callao, passed 62" F, in 

9° 58' north, and 79" 42' west, and on the 15t.b, found 68J" 

F. off Barrington Island, one of the Gallapagos. 

In the warm season the cold waters about the Gallapagos 
have narrow limits; Beechey found a sea- temperature of 
83-58" on the 30th of March 1827, just south of the equator, 
in 100° west. But in October, Fitzroy, going westward and 
southward from the Gallapagos, found a sea^ temperature of 
66^ F. at the same place ; and in nearly a straight course 
from this point to 10" south, 120' west, found the sea-tem- 
peratures Bucceasively 68", 70°, 70^° 72j°, 73^, 74° ; and be- 
yond this, 75i°, 76^", 77r F., the last on November 8, in 
14° 24' south, 136" 51' west. These observations give a wide 
sweep to the cold waters of the colder seasons, and throw 
the isocrymes of 74° and 68° F. far west of the Gallapagos. 
Captain Wilkes, in passing directly west from Callao, found 
a temperature of 68° F. in longitude 85' west; 70° F. in 
95" west ; and 74° F. in 102" to 108° west, These and other 
observations lead to the positions of the isocrymes of 74", 
68", and 62 , given on the chart. The line of 74° ^o.aft^'s. 
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close b^" Tahiti and Tongatabu, and crosBing New Caledf 
reaches Australia, in latitude 25 S. 

In mid-ocean there ia a bend in all the southern isocry meg.' 

hocrymeit of b&' and bO F. — The temperature at Callao. 
in July, averages 58^" or 59' F. At Iquique, near 20' south, 
Fitzroy had 5S" to Q\f F., on July 14, 1835 ; and ofF Copiapo, 
in the same month, 56^' F. At Valparaiso, Captain Wilkea 
found a sea-temperature of 52j ' F., in May ; and Fitzroy, in 
September, occasionally obtained 48' F. ; but generally 52' 
to 53". Off Chiloe, Fitzroy found the temperature 48^ to 
51^' in July. 

Indian Ocean. — liocrymes of 74' and 68" F. — Off the 
south extremity of Madagascar, in 27° Z2! south, 47 ' 17' east, 
on August 4, Vaillant found the temperature 69'26° F. ; 
and in 29 34' south, 46" 46' east, the temperature of 67-84^ 
F. ; off South Africa, August 12, in 34" 42' south, 27° 25' 
east, the tempei-ature 03-5' F, ; on August 14, in 35' 41' 
south, 22° 34' east, a temperature of 633' F. ; while off Cape 
Town, two hundred miles to the west, the temperature wae 
50' to 54' F. 

In the above review we have mentioned only a few of the 
observations which have been used in laying down the lines, 
having selected those which beai- directly on some positiona 
of special interest as regards geographical distribution. 

The chart also contains the heat-equator, — a line drawn 
through the positions of greatest heat over the oceans. It 
is a shifting line, varying with the seasons, and hence there 
ia some difficulty in fixing upon a course for it. We have 
followed mainly the chart of Berghaus ; but we have found 
it necessary to give it a much more northern latitude in the 
western Pacific^ and also a flexure in the western Atlantic, 
both due to the cm-rents from the south that (low up the 
southern continents. 

Vaillant, passing from Guayaquil to the Sandwich Islands, 
found the temperature, after passing the equator, slowly in- 
crease from 76' F., August 19, in 2° 39' north, 91'"' 58' west 
(of Greenwich), to 81-9° F., in August 31, 11" 15' north, 107" 
3" west, after which it was not above 80" F. The same place 
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in the ocean which gave VaillaDt 76' F., in August, affoMed 
Fitzroy (4'" north, 96" west), on March 26 (when the Bun had 
long been far north), 82j" F. This fact shews the variations 
of temperature that take place with the change of season. 
Remarks on the several Temperature Regions. 
The form and varying breadth of the different regions, 
and the relations between the sea-temperaturea of coasts in 
different latitudes which they exhibit, are points demanding 
ipecial remark. The conclusions are of much interest, al- 
though some changes in the chart will undoubtedly be re- 
qiured by future researches. 

Atlantic Torrid Regian, between 74" F. north, and 74" F. 
south. — The form of this region is triangular, with the vertex 
of the triangle to the east. Its least width is four degrees 
of latitude; its greatest width between the extreme lati- 
tudes is forty-six and a half degrees. On the African coast 
it includes only a part of the coast of Guinea, and no portion 
south of the equator. On the west it embraces all the 
West India Islands and reefs {excepting the Little Bahama), 
and the South American coast, from Yucatan to Babia, — a 
faet that accounts for the wide distribution of marine species 
in tiif American side of the ocean. 

Atlantic y^ulitorrid Regions, between 74" and 68'' F.— The 
£foTth Subtorrid Region of the Atlantic is about six degrees 
in its average width, which is equivalent to a degree of Fahr- 
enheit to each degree in surface. It incloses within the 
same temperature limits a part of the east coast of Florida, 
between 24° and 27i ' north, and a part of the African coast, 
between the parallels of 9" and 14J" north, the two related 
coasts differing ten degrees in latitude. The Bermudas, in 
latitude 33", and the Cape Verdes, in 15J°, fall within this 
region. 

The South Sutjtorrld Region has the same average width 
aa the northern. 

Taking the whole Atlantic Torrid or Coral-reef zone to- 
gether, its width on the east is about twenty-one degrees, 
while on the west it extends between the parallels of 30" 
BOuth and 34" north, a breadth of sixty-fouv de^ftea, tis, 
V 1 
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many species will thrive under the temperature of any part 
of the Torrid zone, the geographical range of such species in 
the Atlantic may be very large, even from Florida and the 
Bermudas on the north, to Rio Janeiro on the south, a range 
of which there are actual examples. 

Atlantic Warm Temperate Regions, between 6S° and Q'i" 
Fi— The nortkei-n of these regions has a breadth of fourteen 
and a half degrees along the west of Africa, and about seven 
degrees along the United States, to the south of Cape Hat- 
teras, off the Cai-olinas, Geoi^ia, and Northern Floridft- 
Ttiese shores and the Canaries are therefore in one and tha 
same temperate zone. 

The southern of these regions averages five degrees in 
width. The eastern limit on the African coast is sixteen to 
eighteen degrees to the north of the western on the South 
American coast. 

Atlantic Temperate Regions, between 62' and 56" F. — The 
7iorth Temperate Region is but a narrow strip of water on 
the west, terminating at Cape Hatteras, and having no place 
on the coast of the United States. To the east it widena, 
and embraces the Azores, and the African coast along Mo- 
rocco, together with the Straits of Gibraltar, and a large 
part of the Mediterranean. Madeira lies upon its southern 
limit. It is, therefore, natural that the same species should 
occur at the Azores, Madeira, and on the African coast, and 
be excluded wholly from the Atlantic coast of Europe. This, 
according to Prof. Forbes, is the fact with the Littorina 
gtnata, besides other species. The coasts of Portugal and 
the Azores are in different regions. 

The South Temperate Region extends to Maldonado at 
the mouth of the La Plata, fi-om near the parallel of 30" ; 
along the African coast it readies over more than twice the 
number of degrees of latitude, to within five degrees of Cape 
Town. 

Atlantic Subtemperate Regions, between 56° and 50" F.^ — 
The northern of these regions, like the preceding, can not be 
distinguished on the coast of the United States, as the lines 
of 50^ and 56' F. with 62"^ fall together at Cape Hatteras. 
On the eastern side of the Atlantic it occupies the coa^t.pf 
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Portugal to latitude 42° north, having a width of five de- 
grees. It thuB corresponds on this coast to the so-called 
Lnaitanian Region. 

The southern includes the mouth of the La Plata on one 
side, and on the other the coast near Cape Town, beyond 
I which it extends to the Cape of Good Hope, or rather to Cape 
rLagulhas. 

Atlantie Cold Temperate Regions, between oQT aiid 44° F. 
— The coast from Cape Cod to Cape Hatteras, belongs to the 
Northern Cold Temperate Region. Passing easterly, this 
region is hut a narrow line of water foi- thirty degrees of 
longitude, after which it expands, and finally terminates be- 
tween Western Ireland and latitude 42" on the Spanish 
coast. The British Channel, the Bay of Biscay, and probably 
Vigo Bay, Spain, are within the limits of this region- 

Tbe southern embraces the coast of South America, along 
by Rio Negi'o, for about five degrees, and passes wholly to 
the south of Africa. 

Atlantic Sub/rigid Regions, between 44" and 35" F. — The 
coast of Massachusetts, north of Cape Cod, of Maine and 
Newfoundland, and all Northern Britain, the Orkneys, Sliet- 
londs, and Faroe Islands, pertain to the northern Subfrigid 
Region ; while the southern includes the Falklanda, South- 
em Patagonia, and Fuegia. 

Atlantie Frigid Regions, beyond 35° F. — Greenland, Ice- 
land, and Norway are within the northern of these regions, 
and the South Shetlands, Sandwich Land, and South Georgia, 
within the southern. 

Pacific Regions.~K comparison of the regions of the At- 
'lantic and Pacific, and especially of the limits of those com- 
»mencing at the South American coasts, brings out some 
lingular facta. 

The Torrid region of the Pacific, near the American coast, 
'embraces only seventeen and a half or eighteen degrees of 
ititude, all but one of which are north of the equator ; while 
;hat of the Atlantie covers a long range of coast, and reaches 
'to 15" south. The south Subiornd region has a breadth of 
it three degrees on the Peruvian coast, reaching to 4° 
lontfa, or probably to Cape Blanco, while that of the Atlautii 
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extends to Rio Janeiro, in 24' bouUi. The Warm T 
region, if at all found north of Cape Blanco, 41" S., h»« » 
breadth of leas than a degree, while that of the Atlantic ex- 
tends to Rio Grande, in 33 south. The next, or Tnviperate 
Region, has a longer range on the Sooth American cout, 
extending to Copiapo, in 27^' south, and the Atlantic re^oa 
corresponding goea to Maldonado, in 35" south. The CoU 
Temperate regions of the two oceans cover nearly the same 
latitudes. 

On the North American coast at Cape Hatteras, the three 
isocrymea 62 , 56 ', and 50 F., leave the coast together ; sod 
in the Pacific, on the South American coast, there is a similar 
node in the system of isocrymes, the three, 74", 68 , and 62 , 
proceeding nearly together from the vicinity of Cape Blanco. 
Viewing these regions through the two oceans, instead of 
along the coasts, other peculiarities no less remarkable are 
brought out. The average breadth of the South Toi-rid re- 
gion in the Pacific, is more than twice as great as that of 
the same in the Atlantic ; and the most southern limit of 
the latter is Hve degrees sliort of the limit of the former in 
mid-ocean. So also the Subtorrid region, at its greatest 
elongation southward in the Atlantic, hardly extends beyond 
the mean course of the line of (i8" F. in the Pacific, and the 
average breadth of the former is but two-thirds that of tie 
lattei'. The same ia true to an almost equal extent of the 
Warm Temperate and Temperate Regions. 

The breadth of the Ton-id Region of the Pacific tfl the 
eastward, where narrowest, is about six degrees; and to tlie 
westward, between its extreme limits, forty-nine degrees. 
The Torrid zone or Coral-reef Seas, in the same ocean, has 
a breadth near America of about eighteen degrees, and near 
Australia and Asia, of aisty-aix degrees. 

New Zealand lies within the Subtemperate and Cold Tem- 
perate regions, excepting its southern portion, which appears 
to pertain, like Fuegia, to the Subfrigid. Van Diemen's 
Land, exclusive of its northern shores, is within the Cold 
Temperate. 

Other particulars re-specting the temperature regions 
tbrongh the Pacific will be gathered from the chart. 
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Indian Ocean Regions. — The Torrid Region covers the 
larger part of the Indian Ocean, including all north of the 
equator, and embracing the larger part of Madagascar. The 
Subtorrid extends juat beyond Port Natal on the African 
eoaat (four degrees of latitude north of Capo Town), where 
} are coral reefs, and also covers the northern part of 
the Red Sea. The Warm Temperate and Temperate regions 
lach claim a part of the South African coast, and the latter 
terminates at Cape Lagulhas. 

It hence follows that Port Natal, in latitude 30'' south, the 
Hawaiian Islands, and Bermudas, lie within regions of 
the same name ; while Cape Town, in latitude 34'' south, is 
in a like region with northern New Zealand, Valparaiso, 
the Atlantic shores of Portugal, and the sea between Cape 
Hatteras and Cape Cod. 

The areas of the Toi-rid, Temperate, and Frigid zones of 
ocean temperature, either side of the equator, considering 
27° as the normal limit between the first two of these zones, 
and 56" the limit between the Frigid and Temperate, are as 
Ibllow : — 

' Torrid zone, 33,711,200 square miles ^eogrnphicftl) 

Temperate zone, 27,849,500 
Frigid zone, 12,694,700 „ „ 

It is hence seen that the Temperate zone, although two 
degrees wider than the Torrid, has not as large a surface. 
The species of marine life, if distributed equally over the 
two, would, tlierefore, be one-fifth more numerous in the 
Torrid zone than in the Temperate, unless the extent of 
ocean and coast-line were far greater in the Temperate than 
in the Torrid zone, which is not the case. The ocean in the 
.southern Temperate is much more extensive than that of the 
southern Torrid; but the coaat-line is far less extensive in 
the foi-mer, as it does not abound in islands like the Torrid 
zone.* It is difficult to fix upon exact ratios, and we do not 
attempt it. 

The range of temperature is far greater in the Temperate 
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Is deduoorf fimii a (iiigpr tiiiil<; hy lierghaUP, in his tiWiiei MiAN^fft^^^-Viiwi*, 
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Kuiic thau in the Torrid, it being 20" F. in the latter, and 
33" F. in the former ; and this should be a cause of a greater 
vuriety of genera in the latter for the same number uf 
species. 

In the Torrid zone the Subtorrid Region has nearly ow 
third the surface of the Torrid Region, and not one-foi 
as much coast -line, facts which sliould be regarded in coi 
paring the number of species of the two. 

We add here a few brief remarks, in a popular way, 
the origin of the peculiar forms and positions presented 
the isothermal lines of the ocean. The great currents of t 
globe are admitted to be the causes that produce the flexun 
and modify the courses of these lines. These currents a 
usually of great depth, and conaei^uently the deSecting la 
will be the deeply seated slopes off a coast, beyond ordina 

The eastern coasts of the continents either side of tl 
equator feel the influence of a ivarm ei|uatorial cupren 
which flows westward over each ocean, and is diverted noi 
and south by the coasts against which it impinges, and jno 
or less according to the direction of the coast. 

The weaturii coasts of the continents, on the contrary, i 
ceive a strong extra- tropical or polar current. In the sout 
era oceans, it ilows from the westward, or southward ad 
westward, in latitudes 45^ to G5' south, and is broaght 
the surface by the submarine lands or the submarine slop 
of islands or continents ; reaching the continents of Airi 
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and South America, it follows along the weatera coasts to- 
wartJs the equator, The same current, heing divided by the 
southern cape of America, flows also with less volume up 
the eastern coast, either inside of the warmer tropical current, 
or elae on both sides of it. In the Northern Seas the sys- 
tem of polar currents is mainly the same, though less regu- 
lar ; their influence is felt on both eastern and western coasts, 
but more strongly on the eastern. In the Atlantic the latter 
reduces the temperature of the waters three or four degrees 
along the north coast of South America, as far nearly as 
Cape St Roque. 

The cold currents are most apparent along the coasts of 
continents and about islands, because they are here brought 
to the surface, the submarine slopes lifting them upward as 
they flow ou. The limits of their influence towards the 
equator depends often on the bend of the coast ; for a promi- 
nent cape or a bend in the outline will change tlie exposure 
of a coast from that favourable to the polar current to that 
favourable to the tropical, or the reverse. Thus it is at 
Cape Hatteras, on the coast of the United States; Cape 
Verde, on Western Africa ; Cape Blanco, on Western South 
America, &c. 

These are important principles modifying the courses of 
the oceanic isothermal lines. We may now proceed to the 
application of them which the best authors afi'ord us, and to 
some conclusions flowing from the facts. 

In the Atlantic, the warm tropical current flowing west- 
ward is trended somewhat northward by the northern coast 
of South America, and still more so by the West India 
Islands, and thus it gradually curves around to parallelism 
with the coast of the United States. But south of New- 
fonndland, either wholly from the influence of the colder cur- 
rent with which it meets, or in part from meeting with sub- 
marine slopes that serve to deflect it, it passes eastward, 
and afterwards, where it is again free to expand, it spreads 
both eastward and north-eastward. The flexures in the iso- 
crymeH of Ti " and 68" V., near the United States coast, thus 
have their origin. For the same reason the line of 5fi F. 
is near]_>' stivii^ht, till it reaches beyond U\c mftut^'ic (i^ "Ave, 
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Newfoundlnnd Bank», and then makes itaGulf Stream Bexnie. 
The line of 44 ¥., for the Banie reason — the spreading of the 
Gulf Stream waters — diverges far from the equator in ite 
easterly course, and even rises in a long loop between Great 
Britain and Ice land ■ 

The cold currents flowing down the eastern coast of Ame- 
rica bend the isociymes far south close along the coast, and 
make a remarkable southern flexure in the isocrvuies of 68" F,, 
outaide of the Gulf Stream flexure. So on the western coast 
of Britain, the isocryme of 44' F. has a deep southern flex- 
ure, for a like cauae. 

The waters of the tropical current gradually cool down la 
their progress, through the influence of the colder ■■ 
which they encounter ; and along the isocryme of 62" they 
have in the colder seasons a common temperature with that 
of the ocean, so that the course of the Gulf Stream i 
faintly marked in it. And also in the western half of the 
region covered by the isocryme of 56 , the colder and wanner 
waters have reached this as a mean temperature. Owingf 
to the influence of the polar current on the northern coast ol 
South America, the equator of heat lies at a distance front 
the land. 

Up the western coast of Africa flows the cold current ttrom 
the south and west, bending upward all the isoerymal lines; 
and passing north of the equator, it produces a large south' 
ern bend, off the coast of Atriea, in the northern isocryme o 
74', outside of the warm current flexure from the coast t 
Guinea, and also a large northern flexure in the heat-eqn^ 
tor." 

The Atlantic tropical current also flows in part down t 
eastern coast of South America, giving a deep flexure to e: 
of the isocrymos, besides making these lines to diverge frota 
the equator, through all tlieir length. Again, the polar cop 
rent passes northward nearer the coast-line, bending i 
back the western extremity of each of the isocrymes. 



* Along (he ucean, near Africa, aoutb and BOuth-east of the Cape Tsi 
('■litnin Wilkes foontl a current getting to the northward for mnch ortba-Ul 
^111 pnolng tlic rquntnr. 
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II the Pacific the tropical currents shew theii' effects near 
the coasts of New Holland and China, in a gradual diver- 
gence of the lines from the equator. The ranges of islands 
forming the Tarawan, Radack, and Balick groups, appear to 
divert the current northward in that part of the North Pa- 
(afic, and consequently the isoerymal lines bead northwai-d 
near longitudes 170^' west and 180"; and near Niphon that 
of 68° shews a still greater northeru flexure. 

The influence of the extra-tropical currents in this ocean 
is remarkably great. The southern flows from the west and 
south, bending upward the line of 56 ' F. along the South 
American coast, producing at Valparaiso at times a sea-tem- 
perature of 48" F. Still farther north it throws the line of 
68° F. even bejond the equator and the Gallapagos ; and that 
of TIT. nearly 1500 miles from the coast, and400 north of the 
equator. The line of <J2' F. reaches even beyond Payta, the 
sea-temperature at this place being sometimes below 61". 

The north polar current produces the same result along 
the eastern coast of Asia as on the eastern of America- The 
iaocryme of 74" F. is bent southward from the parallel of 
23° to 12" 30' north, and that of 68' F. from 34' to 15"' north ; 
and the latter deflection is even longer than the correspond- 
ing one in the Atlantic. The trend of the coast opens it to 
the continued action of this current until the bend in the out- 
line of Coehin-China, below which the cold waters have less 
influence, although still shewing some effect upon the heat- 
equator. The isocryrae of 44" is bent southward to Niphon 
by the same cold waters, and from this part of the Northern 
Pacific the current appears to flow mostly between the islands 
(rf' Japan and the continent. 

In the Indian Ocean the efi^ects of the tropical current, as 
it flows westward, are apparent in the southern deflection of 

Lthe several isocrymes. The trend of the coast favours a con- 
tinuation of the current directly along the coast, and conse- 
quently its modifying influence on the sea-temp ei-ature reaches 
almost to Cape Town on tlio coast, and passes even beyond 
it at sea, cn-rying 5ti ' F. to the meridian of 15" east. 
By comparing the regions of the different occD-na, nQC<.K 
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aad south of tbo equatur, we may arrive at the mean position^ 
of the several isocrymes, and thereby discover, on a grandef^B 
Hcale, the influence of the various oceanic movements. 

For the purpose of reacliing mean results, the Middle Pa- 
cific is the most favourable ocean for study. This is appa^ 
rent in its greater extent, and the wide distance between the 
modifying continents ; and also no less in the greater actnal 
regularity of the isoct-j-mes. 

We thence deduce, that the mean position of the isocryme I 
of 74 F- ia along the parallel of 20", this being the avei 
between the means for the North and South Pacific. In tiioj 
same manner we infei' that the mean position of the isocrym 
of 68' F. is along the parallel of 27 . 

The southern isocrymes of 56" and 62^ F. are evidentljfl 
tlirown into abnormal proximity by the cold waters of t 
south. This current flows eastward over the position of the] 
isocryrae of 44" F,, and consequently in that latitude hai 
nearly this temperature, although colder to the south. HencQl 
it produces little effect in deflecting the line of 44'F.; more- ' 
over the line of 50' F. is not pushed upward by it. But the 
lines of 5tV' and 62 F. are thrown considerably to the north 
by its influence, and the Warm Temperate and Temperate 
Regions are made very narrow. With these facts in view, we 
judge, from a comparison of the North and South Pacific lines, 
that the mean position for the isocryme of 62' F, is the pa- 
■ rallel of 32 ; and for 56" F., the parallel of 37"^ ; for the 
isocryme of 50^ F. the mean position is nearly the parallel 
of42 ; for 44' F, the parallel of 47' ; for 35 F. the parallel 
of 66". There is thus a mean difference of five degrees of la- 
titude for b\x degi'ees of Fahrenheit, excepting near the equa- 
tor, and between 35' and 44" F, These results may be ta- 
bulated as follows;* — 



* n'e may hence deduce the temperature of those iaocrymes to which tlie 
pftrnllcls of latitude for ever; live degrcea would DorDiallj correspond, Thejr 
would be for 20°, 74' F, ; for 26°, 70° F. ; for 30^ 64'4° P. ; for 35°. aS-l" P. ; 
for iO°, Si-i' P. ; for 4S°, iei' T. j for 60% iV V. ; for 55', 36" F. i for 80°, 
Bl° P. 
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Using these results a,s a key for compariaon, we at once 
perceive the great influence of the oceanic movemeuts on 
climate, and on the geographical distribution of marine 
life. 

The polar or extra-tropical current of the Southern At- 
lantic has a more northward course in mid-ocean than that of 
the Pacific. It consequently bears up the isocryme of 35" F. 
to the parallel of 50", that is, six degrees above the mean. 
The effect on the other isocrymes of the Atlantic is very re- 
markable. We perceive, in the first place, that the most 
southern point of each of these isocrymes is not far from the 
mean position of the same isocrymes in the Pacific, while the 
most northern point of each is ten to twenty-five degrees 
further north. Taking the position of the isocrymes of 68° 
and 74° F., where they cross the meridian of 15° west, as the 
mean position for this ocean, we find that the former is eight 
degrees in latitude farther north than 68° F. in the South 
Pacific ; and the mean for the latter is in 7° south, while for 
the same in the Pacific it is 20° south, making a difference 
of thirteen degrees. The effect of the cold southern waters 
ia consequently not along the African coast alone, hut per- 
vades the whole ocean. It is hence obvious, how utterly 
untenable the common notion that the tropical current from 
the Indian Ocean is the same which flows up the west Afri- 
can coast. With a temperature of 56" south of Cape Town, 
it would be wholly incapable of causing the gi'eat deflections 
for the whole South Atlantic which have been pointed out. 
It combines with the cold current, but does not constitute it. 
The facts thus sustain the opinions long since brought for- 
ward by the distinguished meteorologist Mr Wm. C. Bed- 
field, that the currents flowing north along the African and 
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South American coasts are alike antarctic or ool<l temperaM 
eurrentB.* 

We may now turn to the North Atlantic. In this part of 
the ocean the mean positions of the isocrymes of 74° and 
08" F. are near the normal positions deduced from the Pa- 
cific. The line of 02' F. is in a somewhat higher latitude, 
the mean position, excluding the eastern and western defiec- 
tions, heing near the parallel of 36". The line of 56" F. has 
the parallel of 42 J' north for its mean position over the middle 
of the ocean, which is five and a half degrees above the nor- 
mal in the Pacific. The line of 50° has in the same manner, 
for its mean position over mid-ocean, the parallel of 47^°, 
or again five and a half degrees above the normal position in 
the Pacific. The line of 44° F. may be considered as having 
for its mean position the parallel of 52" north, while it rises 
to 60" north. The lines in the North Atlantic above that 
of 68" average about five degrees higher in latitude than the 
mean normal positions, while 68" and 74" have nearly the same 
places as in the Pacific. There is hence a great contrast 
between the Pacific, South Atlantic, and North Atlantic 
Oceans. This is seen in the fallowing table containing these 
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The influence of the wai'm tropical waters in the Nort 
Atlantic lifts the isocrymes of 74° and 68 ' as they approach 
the coast of America, while the same lines are depressed o 
the east by the colder northern currents. Moreover, n 
of 68" the whole interior of the ocean is raised four to fiv^ 
degrees in temperature above the normal grade, by the B 
waters spreading eastward ; and between Great Britain a 
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Icekind, the temperature ia at least ten degrees warmer than 
in the correspouding latitude of the South Pacific, and thir- 
teen or fourteen degrees warmer than in the same latitude 
in the South Atlantic* 

The influence of bo warm an ocean on the temperature of 
Briton, and on its living productions, animal and vegetable, 
is apparent, when it is considered that the winds take the 
temperatm-e nearly of the waters they pass over. And the 
effects on tlie same region that would result from deflecting 
the Gulf Stream in some other direction, as brought out by 
Prof. Hopkinsf and others, and substituting in the Northern 
Atlantic the temperature of the Southern Atlantic, is also 
obvious, without further illustration. The discussion of these 
subjects would be foreign to the topic before us. 

The subdivision of the oceans into Temperature Regions 
affords a convenient means of dividing off the coasts into 
Zoological Prouinces. A comparison of the facts afforded 
by the distribution of Crustacea, with the positions and ex- 
tent of the provinces thus deduced, shew that they are natu- 
ral, and may in general be well characterized. 

Zoological Provinces have been considered by some as 
centres of creation, and therefore of diffusion, for groups of 
species. But such kinds of centres we fail to distinguish in 
any part of the globe. Each species may have had its one 
point of origin and single centre of diffusion in many and 
perhaps the majority of cases : but however the fact may be, 
we have no evidence for asserting that particular regions were 
without life, and were peopled by migration from specific and 
predetermined centres ; for if there were such centres of dlf- 
fasion, there are at present no means by which they may be 
ascertained. The particular temperature region in which a 



* Koas, in hia Botarctic vofaga, found the sea-tein|ierBtiu'e ia60°Miutb and 
3° weit, 31J" F., in the month of Marrh; at the South ShotlanilSj 61° south, 
the Bea-temperuture waa 31° to 3S° in January (mirjeuntnier) ; and in the Bftme 
latitude, and 45° woat, it waa 30-1° in Fobruary. 

t QuHrtBrly Jour. Geot. Son., vol. viii., p. 5S, aui] Aiimr. Jour, Si^iance, 18S3, 
vol. I 
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species was cruated may be aacertained by obseryii^ w 
is most favourable for its development ; and hy this com 
of investigation, we may find that almost every difier^Qt I 
calify lias some species for which it is especially fitted, 
may thus shew, aa far as reason and obseryatioa e^ do^4j 
that all regions, as a general thing, have hod their, ov^aj 
eial creations. 

"We rather look to climatal inBuences, in all their vai 
kinds, directly and indirectly exerted, and united with hei^ 
or depth of site, and other geographical conditions, as ^viql 
limitB to Zoological Provinces ; and as regards marine i 
tnals, ocean temperature is the more pronainent of these ii 
fluences. Under temperature, the limits or extremes a 
be considered as well as the mean, and also the varying ac-~ 
tion of currents which induce the changes, eBpet-ially those 
occasional extreme results which are of decennial rather than 
annual occurrence. 

How far geological changes, hy subsidence and elevai 
have varied the distribution of the present races of anin] 
or given limits to zoological regions, is a point yet uninvest* 
tigated. The conclusions that have been derived fi-om this 
source are mostly of a hypothetical character, and are to be 
received with distrust without a larger supply of evidence. 
It is easy to meet a difficulty hy the supposition of a former 
union by dry land of regions now separate ; but it appears to 
UB that better evidence is needed on such a point, than those 
derived from the zoological fact which is to be explained. 

Along the various coasts, prominent eap<j8 are in general 
the limits of Zoological Provinces; and this fact is well shewn 
in the chart of ocean temperature. They are, as we have 
explained, the points where the cold or warm currents are 
turned off from a coast, and where, therefore, there is a sud- 
den transition in the temperature. A stnking example of 
this has been pointed out on both tlie eastern coast of North 
America, and western of South America, where several iao- 
crymes meet, forming a kind of nodal point ; — viz., Cape Hat- 
teras, the meeting point of tlie isocrymes of 62'\ 56^ and 50', 
and Cape Blanco, the meeting point of 68", C2°, and (nearly) 
74", So also tlie east cape of East Australia, ia the point of 
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,lie isocrymes of 74""' and 68", At the soutli ex- 
tremitj' of Africa, on the west coast of Asia, there are ap- 
proximations to the same fact. Cupe Cod, the south-east 
■cape of New England, is a marked point in eoological geo- 
jtraphy, and the termination of the isocryme of 44" F. ; and 
the North Cape of the La Plata, inside of Maldonado, is 
another. 

We proceed to give an enumeration of the several Zoolo- 
gical Provinces, to which we are led by the temperature re- 
gions adopted. It should be again observed, that the iso- 
cryme of 68" is the grand boundary of coral reefa, and of the 
larger part of the zoological life connected with them, and 
that the Torrid Zone and Coral-reef Zone of oceanic tempe- 
rature are synonymous terms, 

"We mention also the extent of the Provinces; and it will 
be found, that although seemingly numerous, few of them are 
under 500 miles in length, while some are full 4000 miles. 

For zoological reasons which are explained in another 
place,* and which may be the subject of another communi- 
cation to this Journal, we adopt for Marine Zoological Geo- 
graphy, three grand divisions of the coasts of the globe. 
1. The American or Occidental, including East and West 
America; 2. The Africo-European, including the coasts of 
Europe and Western Africa ; and, 3. The Oriental, including 
the coasts of Eastern Africa, East Indies, Eastern and South- 
em Asia, and Pacific. Besides these, there are the Arctic 
«nd Antarctic Kingdoms, including the coasts of the frigid 
and in some places, as Fuegia, those of the ex- 
treme temperate zone. We add here, only in general terms, 
that there is a remarkable similarity in the genera of East- 
ern and Western America, and an identity of some few spe- 
cies; that the coast of Europe and Eastern Africa widely dif- 
fer in Crustacea from either the American or Oriental ; that 
the species of the Oriental division have a great similarity 
m genera, and that numerous species of Crustacea of East- 
em Africa are identical with tliose of the Pacific. We pass 
by, for the present, the details on these points. 
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We also omit the zoological characters of the Provincea 
here emimerated. Several of these Provinces are identical 
with those proposed by Milne Edwai'ds, Prof. E. Forbes, aod 
others ; and, as far aa possible, the names heretofore used 
are retained. ■ 

I. OCCIDHHTAr- KINGDOM. ^| 



A. West 



N Section. 



1. Torrid or Coral-reff Zone. 
Provinces. LioilU. LcDgt 

1. Panamian, (torri.IJ . . 1° K. to 171° N. . 

2. Moiican, Province, fN. aulitnrricl) lTi° N. to CaUforn. Penin. 

3. Guayaquil ,. (8. subtorrid) 1° 9, to CapeBluiioo, 4i° 8. 

2. ^'oTlk Temperatt ZoM. 

4. aonoran, fwarm tempemta) . FeniD. Califnrn. lo 28i= N. 
;6. Diego* or Jacobian, (tomperatc) HSi" N. toSli" N. . 

6. C^ftlirornian, (aubWmperate) . 34J° S. to C. Mendocino 

7. Oregon, (cold tompBrate) C. Ateadocino to Paget's 

Sound (?) , 

8. PugBltian, (aubfrigid) . . Puget's Sound to 35° or 56° 

3. SoMk Ttmyerata Zone. 

9. Gallapagoa, (warm temperate) Gftllnpagos. 

10. PeruviiiQ, ftcmperate) . . C. Blanco toCopiapo. 271° 8. 

11. Chilian, fBubtnmturBteJ . 271° »■ l« 38° 8. 
la . Jlrauranlan, (cold temperate) — 38° to 49° oi 
13, South Patagonian, (aubfrigid) "''Sfi°8. to Magellan StraiW. 

B. KiaTEi 




2. PloridBD, (N. Babtorrid) 

3. BrazilisQ, (3. Bubtorrid) 

2. Swh Ttnper, 
*. Carolinian, (warm temperate) 27° N. to Cape Hati 

6. Virginian, (cold tamperate) . Cape HatteraB to Cafl 
b. Arcadian, (aubfrigidjt . ■ Cape Ood to K. Capo c 

foundland 

3. SoiHh Temperate Zone. 

7. St Paul,J {warm temperate) . 24° 8. to 30° S. 

8. 0raguaiBQ, (temperate) . 30" S. to N. Cape of I,a Plat! 

9. Platanaian, (aul) temperate) . Moulh of La Plata. 

10. Mortli Patagonian, (cold temperate) S. Cape of Ln Plata to 43 

11. Soutb Patagoniau.S (aubfrigid) 43° S. to Magellan StrftitE 



• May poaaibly be united conTcniently to the Sonoran 
t Changed from Nova-Scotian in the Kei)oit on Crustacea. 
i The 8t Psul province may perhaps be united with the U 
g The South Patagonian is made to include both the eae 

sides of this portion of the continent ; but a diviaion of the f 

be found lo bo required. 
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H. APRIC'O-EDROPBAN KINGDOM. 
1. 9hrriil Zom. 



'.. VerdenBian, (N. Bubtori'id) 
1. The Biafrian, (S. Eubtorrid) 



9' N. to Hi" F., induding 

tlic Cape Verde Islands 
fl°N,to7''iir8''S.,ii 



in and 8t Ueleaa 



2. Nitrth Tempi 
I. Canaciui, (warm temperate) . 14 



£. Mediterrn,neKii, (temperate) 



:. Lusitanian, (aubteraperal 
. CeltlP, (cold tamperatej 
;. Caledonian, (siibfrigidj 



j-N. to 28° or 29* N., in- 
cluding tbn Canaries 
B9° N. to Cape 8t Vincent, 
«-Uh Aledlterraneail, ex- 
cepting aom eofitiDorth- 
>nd including 



Mad 



and A 



le BtViacent In 42° N. 
42- N. to Scotland 
N. Sootliind, Shetlands, Fov- 



I. Angolan, (warm temperate) . 7° 8. to 13° 9. . . 380 

'. Benguelan, (temperate) . 13° S. to 28° S. . , 900 

. Capenaian, (sub temperate) . 28° S, Capo Agulhaa , 150 

12. Trutsnalaa, (cold temperate) Tristan d'Acuuba. 

III. ORIENTAL KINGDOM. 
I. ApbioaN SbCtiom, or East Coast of Africa and Neigbbouriag Islands. 



1, Abyssinian, (torrid) 



:. Erythrean, (N. subtorrid) 
I. EfatsleDsian, (3. Babtarrid] 



261° 8- to 21° or 22° in Red 
Sea,includiiiglargerpart 
of hladagascar & Islands 

Northern third of Red Sea, 



26J°S. to SI'S., with aoi 
em Madagascar and 
of Prance. 
:, AlgoaD, (warm temp. Mid temp.) 31° K. to Cape Lagulhan 

H. Asiatic Section, 



Lth- 



. Indian, (torrid) 
, LIukiuan, (N. sul 



East India Islands, N. Aus- 
tralia, Soutbern Asia, to 
I2i° N. on Cochin China. 
121° N, to 15° H"., wilb Por- 
mon., Loachoos, S.S.E. 
shore of Japan. 
I. Bndrachtian, or W. Australian, 

(». aubtorrid) . . . W, AuitrBliB22°8.to2Gps. 300 

2. Iforlh l^naparaii Zone. 
I, Tonquin, (warm temperate) 15° N. to 25° N., (Gulf Tonquin), 

i. Ohusan, (Eubtemperale) . . 2S° N. into Japan Sea. 

I. NiphonenBinn, (cold temperate and 

Bubtemporate) , . . East coast of Nipbon, tu 40° N, 
0.1 
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Prorinca. Limits. 

7. Sighaliun, (gubftigidj . 



3. Soaih Tfrnptrau Zone. 

8. CygiiiBii,orSwaQH.,(wftruitBniii.) W. Anstralia, 2Bi'' S. to flW. Cape'.] 

9. Flindeps, (tempacata) - . Southern coast of Aii8trali». 

10. MoreloD, (warm temp, and temp.) K. Australia, 26J° 8. to 31" 8. 

11. Bass, (aubtemperate) , . E. Auelralia, 31° or 32" 8. to Va 

mea'a Land. 

12. Tasinatiian, {cold Icmjierale) , V"an Dipmen's Land. 

Ill, Pacific Sectioh. 
1. Torrid Zone. 

1. I'olyneeian. (torrid) . . Pacific IsUnde of Torrid Region. 

2. Hawaiian, (N. Bublornd) . Hawaiian range of Inlands. 

3. Haratongan, (8. subtorrid) , llervej lalands and others of f 

Subtorrid Kegion, 





a. SoMk Ttmpcr 


UZo„l. 


i 
s 
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Kermadec, (warm temp, and temp.) Ken 
Chatham, (cold temperate) . Mid 


nad«« Islands. Ac 
hern Sew Zealand, 
le N. Z. to 4(i° 8. and 



The Aectic Kingdom includDB, (1.) The Norwe^ 
north of the Atlantic ; (2.) The Kamtschatcan, north of < 
Pacific; (3.) The North Polar. The AsTARrTic Kingqh 
includes, (1.) The Fuegian, Fuegia and Shetlands, &c. ; 
The Aucklandian, Auckland and southern extremity of J 
Zealand; (3.) The South Polar. 



On the Temperaturea of Running Streams during periodsM 
Frost. By RiCHARD Adie, Esq., Liverpool. 

The steady frost which prevailed at the close of the L 
ajkd commencement of the present year, offered to me a,fl 
Tourable opportunity of testing the temperatures of sev^ 
Btreama. These I found bo exactly regulated to the freex| 
point of water, that I have been led to reflect on the nal 
of the process which gives this uniformity, and which I a 
propose to endeavour to trace, in order to shew that it foni 
the basis for the explanation of the phenomenon of ice in ti 
beds of rivers, of which those I have recently examined ot 
fered abundant specimens. 

In this Journal, vol. 43, p. 243, I published an account 4 
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of some ground ice ej^amined in a small rivulet 12 miles 
I north of Liverpool ; at the same time I deaci'ibed the rapid 
formation of numberless small ice pillars I had witnessed 
on the sides of the Pentland hills near Edinburgh, after a 
single night's frost, from the water oozing gradually to the 
surface as it descended the hill. Captain Scorsehy, in vol. 48, 
p. 1, of this Journal, has given a similar description of ice 
pillars formed under like circumstances. And I find in con- 
versing with tboae resident in hilly districts, that they are 
familiar with them. Around Liverpool, in delfs, I have often 
noted, during periods of frost, large accumulations of ice on 
the wall-sided surfaces of the sandstone which bound these 
delfs ; where the conditions for freezing are not favourable ; 
the walls being vertical and very confined, screen the parts, 
from radiation to the open sky. Yet, in confined situations, 
where the water oozes slowly to the surface, masses of ice 
collect which much exceed in thickness that on the adjacent 
ponds open to the sky and winds. While on a recent journey 
among the hills of Westmoreland, Dumfries and Lanark 
shires, I saw masses of ice formed from the water coming 
slowly to the atmosphere, where it spreads over the surface 
of the ice already made in a thin film, so as to be very favour- 
ably placed for freezing. This water which oozes to the 
surface on the rocks and hillsides forms a chief source of 
supply of the rivulet, which, in a hilly country every valley 
has ; presently those rivulets are joined together to make a, 
river which is hastening to the sea. In such districts, then, 
the sources of streams are extremely active in iccmaking, 
and the water in its passage downwards has to bathe a large 
superficies of this material, which it must continue to melt 
Bntil the stream is cooled down to a freezing temperature ; 
a process which appears to go on with celerity after frosty 
weather has formed ice on the surface of the quieter parts 
of a running stream. 

During frost, a walk along the bank of a river shews in 

various ways how the current of a stream acta favourably for 

I forming ice. The water in rivers is usually then low for 

I the winter season ; the action of the frost checking the sup- 

I'ply. The stream occupies only a portion of its bed — ice 
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Boon collects attbc edges and on the surface, at places where 
the water runs slowly or is shallow, this ice offers an impedi- 
ment to the current, and thus often sends some of the water 
of the stream over the surface of a portion of the ice, — a 
position most favourable for its being frozen. In the river 
Eden, near Carlisle, I saw specimens of ice of this kind ; 
at one of the arches of the bridge there was a large table 
of snbmerged surface-ice sunk one foot below the surface. 
and rent up the centre. In the river Esk, near Mussel- 
burgh, I saw a sheet of surface-ice at tlie edge of the 
stream, frozen on the top of the grave), and covered with 
water one to two inches deep, in which a number of icj 
spicules had begun to form ; at some parts these apiculfe 
were so numerous that the mass looked like wet suow. In 
the river Almond, near Edinburgh, there were good speci- 
mens of the manner in %vhich ice, collecting in one part of » 
river bed, forced the stream to flow in another portion of the 
bed hitherto unoccupied by the current, which extended the 
Burl^ce over which the water was exposed to a frosty atmo- 
sphere, and thus rendered a running current of water a place 
active in ice-making. In point of fact, it is, only on a more 
extended scale, the process I have already described as seen 
on the Pentland hills, where ice pillars two inches high were 
formed in quantities during a single night's frost. 

The year 1 854 was ushered in by a steady frost. On t| 
three first days of January I examined various rivers. 
ground at the time was thinly covered with snow, and ( 
temperature of the airranged between 15^ and 30°of'FahH 
heit. Severity was the prevailing character of the a 
on tlie 2d the ice underneath the arches of the bridges o 
the Union Canal, near Edinburgh, was strong enough tb W 
over ; on the Sd I ci-ossed the river Eden on the ice, a IM 
below the bridge at Carlisle, and I believe a period of t^M 
years has elapsed since this river was passable on foot so 
early in the winter. In succession I visited the following 
streams — Portobello rivulet, near where it enters the estuary 
of the Forth — temperature 32" ; ground-ice in every part of 
the stream which favoured its lodgement ; the ice wore a gray 
aspect from particles of sand Rwd earth lieing lodged i; 
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the action of the current ; in the stream near Liverpool this 
gray colour results after the ice has been for a few da^-s 
under water. 

Joppa rivulet, where it passes nndertieath the turnpike 
road, about a mile beyond Fortobelio, and immediately before 
it enters the estuary of the Forth — temperature 32". The 
road is carried over this stream by a low stone arch, and the 
situation is one of the last where ice would be expected to 
be formed by atmospheric influence ; the sui-face of the 
stream generally was covered with surface - ice ; under the 
arch at the edges there were a few crystals, but the breadth 
of the surface of the stream was there clear of ice. In the 
bed, eight to ten inches under water, there was a plentiful 
crop of ice composed of small crystals interlaced with one 
another like snow, and of a pure beautiful hue ; this lodge- 
ment extended over the whole of the bed under the archway 
where the nature of the ground and rapidity of the current 
favoured the accumulation, and for so small a stream shewed 
as fine a specimen of ground-ice, and the phenomena attend- 
ing its foi-mation, as could be desired. That it was brought 
down by the current from higher parts of the stream and 
lodged there could not be doubted, and it owed its preserva- 
tion in such a locality to a current of ice-cold water continu- 
ally playing upon it. 

The Esk, at Mussel burgh ^temperature 32". This stream 
must quite recently have reached the freezing temperature, 
for ground-ice was sparingly found in its bed, only in places 
where the current was rapid, and many of the plants in the 
bed in favourable enough situations had nob yet received any 
The river occupied a portion of its channel; in some 
localities ice gathering and blocking up a passage between 
two stones had diverted a part of the water into another 
part of the bed. 

The Water of Leith, near a village of the same name, and 
at Saughton Hall, was examined — temperature in both in- 
fltances 32', with ground-ice under the arches of the bridges 
lUid other places favourable for its lodgement, but, like the 
'£sk, bh« ci-op was not abundant. 

A 3m.ill rivulvt wliich crosses the road that leads from Cor- 
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elorptune Tillage to the railway station — t«inpepatHre S'2i' ; 
Ab might be anticipated, the tno-tenths of ft degree was qnite 
tufiicient to prevept any gronnd-ice ; the centre of the stream 
waa free from ice, at the edges there were a few crystals 
niDch tbe same as I had seen nnder the arch at Jo]>pa ; no 
ice Tinder water, othei-wiae the bed of the etream was moBt 
favoarable for its reception. The temperature of this rivulet 
, formed a contrast, being above 32"; while on the canal in its 
vicinity the ice under the arches of the bridges was walked 

' over. 

The river Almond, near Cramond — temperature 32^ ground- 
ice in plenty ; one mass of it near a gorge where the water 
passed among some large stones I eatinial«d to contain twa 
cubic feet. 

The river Eden, at Carlisle. Ob 3d January I left the 
city and crossed the bridge by the Glasgow and Carlisle 
road. On proceeding up the bank a few hundred yards, the 
stream at that part shewed a sni-face free from ice, and from 
ten to twelve feet deep, running with a steady powerful cur- 
rent — ^temperature 32'. In this part of the river there were 
lodgements of ground-ice by far the most e.ttensive I have 
ever witnessed ; one mass I estimated to contain a cubic yard ; 

J on some long slender stems of plants there were accumula- 
tions of spiculae, in form like large turnip bulbs, collected in 
that shape by the turning and twisting of the stems in the 
current, colour opalescent, like snow immersed in water. A 
short distance further up the stream there were large quan- 
tities of ice, some of it eight feet below the surface, gathered 
together in a form which resembled a number of rough stone 
blocks resting against one another at an angle of inclination 
of 75". The heads of the blocks leaning towards the current, 
•with the angle which Jirst met the stream always acute ; this 
fact appeared to me to illustrate the process of the formation 
of these blocks, for it was there that the icy spiculie brought 
down by the river were lodged. The collections of ice in 
the hed of the Eden on 3d January were more interesting 
and beautiful than any I had ever before seen, both for the 
quantity of ice and the depth at which it appeared below 
the surface. Like the collections on the stems of the plants^ 
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it had an opalescent hne, and there were many instaneeB of 
pebblea* imbedded in it, varying in size from a walnut up to 
a stone of tbret- inches diameter. The stream where the 
water ran uncovered by Burface-ice contained a continued 
miccession of groups of icy spieulas floating down, affording 
an unerring indication tliat the bed of the river contained 
quantities of submerged ice. A field of these spiculiB had 
collected below Eden bridge, which the severity of the wea- 
ther soon converted into a sheet of solid ice, leaving only the 
spiculED, which had been raised out of the water by others 
underneath them, to attest its formation. 

These details shew that a stream must soon be cooled 
down to 32° when its water has to bathe masses of ice in its 
downward progress ; also that after it has attained this 
temperature it will lodge any free crystals of ice which may 
be borne along hy the current in localities suitable for their 
reception, without reference to the external influence of at- 
mospheric temperature to which that part of the stream may 
be exposed. Hence it is that under the arch of a bridge 
ground-ice is found as abundantly as in the most open part 
pf the river. 

In the Neva, at St Petersburg, I have been told that the 
anchor of a ship when drawn up will sometimes be found 
to have its fiuke covered with ice, which it is easy to con- 
ceive may he the case after the long winter of Russia, when 
a short frost in Cumberland lodged a cubic yard of loose ice 
in the bed of the Eden, 



On ike Nature and Origin of different hinds of Brjf Fogs. 
II By M. C. Martins. 

Ordinary fogs are composed of aqueous vapour in \ a 
vesicular state. Their appearance, the effect they have on 
our organs, and, in particular, the indications of hygrometrieal 
instruments, and the optical phenomena they present, leave 
no doubt on this subject. 

There ai-e other kinds of fogs which are quite dry. > Th^r 

■ rebblEB in rudolj ebajieii icj tirgeB have hzfn descVftiel \aiiie>i-j '^i'u«9. 
trbp bare ofren KHtched tlieio us they floated along c^YV V\iii ^ar^iw-p. i^* vVkmo- 
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Jtito the former la confined to the circnmBtance of 
\ ihe atmosphere, and distarbing, like tki 
parency of the flir ; but aqueous vapour has no part in tbi 
formation. Although noticed in meteorological re; 
and mentioned by travellers, these fogs have not hitherto 
been the subject of a comparative study. Accordingly, their 
history is very little known ; and it ia probable that, under 
the name of dry fogs, meteorological phenomena of very dif- 
[ ferent natures have been confounded. The object of the 
present notice ia to distinguish four very distinct kinds of 
dry fogs, to point out their differential characters, and to call 
the attention of meteorologists to the consideration of them. 
I. Ih-y fog a produced by the emoke ariting from the hum- 
mg of peat. 

These fogs have been observed principally in Holland 
western Germany. Munck, in the article Dry Fog (TVoci 
I Nebel), in Gfehler's Dictionary, and Kaemtz, under the title 
j Hoeherauch, have given a satisfactory view of the 
J teined facts. Before their time L. L. Fincke had devoted 
■jparticular work to this subject. I shall content myself 
^ giving in this place a summary idea of the appearances 
I fliis hind of fog and its causes, in order that we may be 
I it condition to distinguish it from the others. 

The dry fog of German meteorologists is not, pi 
I speaking, a fog, but a smoke spread over a great extent 
I 'Country. The report on this subject made at the meeting' 
* German naturalists at Berlin, in 1828, by Professor Eg< 
Stest, informs us how this fog is generated, elevated 
diffused in the atmosphere. In the countries which form 
belt about 11 myriametres broad, from Zuyder-Zee to 
mouth of the Elbe, and over a surface of 430 square m; 
meters, there are 107 of these, or a fourth part, ocenpii 
with peat-bogs. The proportion is not in all places the 
in the region lying along the banks of the Ems, from 
sia to East Friesland, they form a third part of the surftld 
of the country ; in Eastern Friesland and the Duchy of Oldi 
burg, a I'ourth part ; in the tenitory of BrSme and Verden, 
only a sixth part. These bogs afford no other produce than 
pent. iiiih'NS liiry arc liunied, or dried by means of drf 
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ing considerable capital, the poor inhabitants of these coun- 
tries are obliged to prefer the former, which was introduced 
into Germany in the eighteenth century. The peat is burnt 
during seven or eight years; it is then left at rest for a 
period of fpom twenty to thirty years. Every year thereforo 
a quarter of the entire surface may be burnt. In tlie pre- 
sent state of the population, it is about an eighth part, or 
thirteen square myriamctrBS, that is burnt annually. 

In order to sow buckwheat or oata, they torn up the soil 
in autumn that the clods of earth and the vegetables they 
contain may have time to dry during winter; they are set 
on fire in May, June, or July, according to the state of dry- 
ness of the superficial soil. The burning continues for a 
month, sometimes for fifteen days only. At certain spots it 
continnea throughout the whole summer. The carboniza- 
tion of this peat, which is still humid, begins in the morn- 
ing after the disappearance of the dew, aud continues till 
night. The cultivator takes care that the combustion d«>es 
not proceed too rapidly; and there arises from it an extremely 
thick smoke which forms clouds, at first insulated, but on 
days when tlie fires are general, they unite towards the 
middle of the day and form so dense a fog that nothing can 
be distinguished at the distance of thirty metres. This 
smoke rises above the highest mountains of the country — 
that is to say, it exceeds a height of 650 metres. This im- 
mense cloud of 4^0 square myriametres and 600 metres in 
thickness, is driven by the east and north winds which pre- 
vail at this period, towards the countries situate to the south 
or west, where it darkens the air for whole days before 
becoming dissipated in the atmosphere. Fincke estimates 
the total weight of the carbonaceous particles thus raised 
into the atmosphere in the course of one summer, at 900 
kilogrammes. 

They are not satisfied with setting fire to the peat, but 
likewise burn the turf and noxious plants. This praetloe i» 
followed in the aeigh hour hood of Siegen in Prussia, in fjifni 
on the banks of the Khine, and in England. M. Egen gives 
proofs tiiat the smoke arising from these burnings may ex- 
tend very far. 



M. C. Martins oh tke Nature and Oriy'm of 

In conntries where these agricultural processes are un- 
known, an atmospheric origin is assigned to the dry fog. Id 
order to obtain evidence of the truth, M. Egen has connected 
the directions of the wind witli the indications of the dry fog 
for the years between 1821 and 1827, and in reference to the 
following cities: — Aurich, Eniden, Cfrcettnigen, Meppen, 
Lingen, Bentheim, Stadtlohn, Minden, Munster, Salzuffsin, 
L JJet mold, Bio m berg, Arnheim, Hamm, Paderborn, Lippstadt, 
|Aix-la-Chapelle, Elberfeld, Coblence, Brest, Paris, Stras- 
bourg, Te.xel, Halle, Altona, Bielefield, Cleve, Solingen, 
Berleburg, Osnabruck. Scest, Hildbnrghauaen, Gotha, 
Carlshafen, Gtettingen, Treves, Brussels, Amsterdam, Essen, 
Cologne, Brunswick, Lunebourg, Reval, and Falmouth. 

From these numerous observations, M. Egen draws the 
following conclusions : — 

1. This dry fog is the smoke arising from the combustion 
of peat. It bas a particular smell which is always recog- 
nised when it has once been felt. 

2. Formerly less peat was burnt than at present, and the 
fog was less common. In the middle of the last century only 
two days of dry fog were reckoned on annually at Lingen- 
Bur-Ems, but now they amount to eighteen. 

3. The more remote we are from the peat district, 
rarer they become. Thus at Lingen eighteen are obsei 
every year; at Sccst, six or seven ; a day's journey furthl 
away, only four or five. 

4. The intensity of the fog likewise diminishes the 
ther we remove from the peatbogs. In Eastern Frie si 
it is as opaque as the thickest moist fog ; at Scest, situate 
II myriametrea from the southern border of the peat region, 
we may always distinguish objects at the distance from 60 
to 100 metres. It is seldom that the clouds cannot be seen, 
and the sun does not become invisible until it reaches the 
horizon ; at the distance of 35 myriametres from the 
peat deposits the smoke becomes only a light bluish vapour 
which spreads along the plains and valleys rather than on 
the mountains, because it rests on the ground. 

5. The wind blows almost always from the peat-6eli 
to the place where the fog is seen. At Emden, it cornea 



i 



different kinde of Dry Fogs. 233^ 

the eaat and novtii-east; in Westphalia, by the north-west, 
north, ornorth-eaat ; at Gr<rttingen, where it haa been studied 
by MM. Gauss and Haussiuann, by the north and north- 
west ; at Jever, by the Bouth. There are no doubt excep- 
tions ; they are caused by shifting winds, wliich do not allow 
us to ascertain the original direction of the current which 
brought the smoke. 

6. The most evident proof of the origin of the Land- 
rauch is that, in most cases, we can prove the coincidence of 
great combustions with the appearance of the dry fog. Thus, 
on the 18th and 19th of June 1821, about mid-day, the peat- 
bog was enveloped in a thick cloud of smoke ; about live 
hours after, the cauntries between the North Sea and Siegen, 
and between Cleves and Minden, were likewise covered with 
smoke. On the 22d May 1822, in the morning, the peat 
was concealed by the smoke ; about six o'clock, all Uie 
country between the North Sea and Coblentz, and between 
Arnlieim and Minden, was occupied by it. This is a surface 
of 1035 square myriametres. In reference to that day M. 
Egen received notice from forty-two localities comprised in 
that space. 

The same observer has further satisfied himself by hygi-o- 
metrical experiments, in which he made use of Daniell'a 
hygrometer, that the humidity of the air was not greater 
during the dry fog than on the days which preceded and 
followed its appearance. August at Berlin, and Kaemtz at 
Halle, made the same experiments and obtained the same 
results on the dry fog of 1834. 

These facts appear to us sufficient to establish the origin 
of certain dry fogs. One point alone remains to be deter- 
mined, namely, whether this smoke can be transported to 
great distances without being dissipated, and give rise to 
the appearance of the dry fogs wliicb have been noticed 
principally in Holland, Western Germany, and the north of 
France. Many authors have decided this point in the 
affirmative. Fincke has traced it for the space of 22 myria- 
metres without its intensity being diminished. The greater 
part of German meteorologists, such as Egen and Kaemtz, 
believe that the smoke arising from the combustion of peat 
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in Weatphalia may obscure the atmospliei-e at Bdle, Pat 
Brest ill tlie south, and Copenhagen in the north. Yet, 
witb&tandiDg the estent, thickness, and density which inuBt 
be conceded to these clouds of smoke, we cannot admit that 
they CQuld cover a portion of Europe like certain general 
fogs, such as those of 1764 and 1783, whose history has 
preserved to us by writers of the last century. These 
form a second class which I shall endeavour to choraote; 

II. General dry foge produced bi/ volcanic eruptu 
Trochner Nehel (Germ.); Dry Fog (Eng.) ; Sounenrat 
Kastner. 

To give an idea of this kind of fog, I think I cannot 
better than describe the most celebrated of all, that of 178! 
This task is the more easy, since the favour meteorology then 
enjoyed has raised a crowd of observes who have transmitted 
the most Taluable documents respecting this curious phe- 
nomenon in the Jipheinerides de la Socicte Meteorologigue 
ManJmun. 

I shall first trace the progress of this fog, that 
determine the period of its appearance and disappearance 
the places where it has been observed ; I shall then treat 
its nature, and the phenomena which accompanied it. 

Dry /off of 1783. — Speaking in a general way, this fog 
extended from Norway to Syria, that is to say, over a space 
of 25 degrees of latitude ; and from England to Altai, that U, 
over 120 degrees of longitude. It was observed, more or leae, 
during the whole period of time between the 24th May, the 
day of its first appearance at Copenhagen, and the 81 
October, when Lamanon saw it for the last time in the 
ley of Sei-vieroa in Dauphiny. 

Height of it. — When on Mount Ventoux, 1910 melrtli 
above the sea, Lamanon still saw much of it above him. Se 
satisfied himself, by going from the sea-shore to the highest 
mountains, that the lowest part was thickest and dryest. 
Among the Erench Alps, the shepherds assured him tliat it 
covered the highest peaks, which implied a thickness of 4000 
metres. At Geneva, Senebier ascertained that it exceeded 
the height of the great Saleve, which is 1484 metres above 
the eea. De Saussure himself observed this fog at the hoa-. 
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pice of Gi-imsel (1880 meti-es above tlie aea), on tbe lOth' 
lltb, anil 12th July. It was little observable on tbe two 
litdt days, but, according to the account of tbe people at the 
hospice, it was as dense in the end of June on the Grimael 
aa in the plain. 

At Narbonne, on the contrary, it never rose, according to 
Marcorelle, above 780 metres ; at a greater elevation the 
sky remained always clear. From Neufchatel the peaks of 
the Alps were seen above tbe fog. But Sausaure, who waa 
in the neighbourhood of Rolle on tbe 3d July, could not dis- 
tinguish, between five o'clock in the morning and noon, the 
peaks of tlie Jura, about three leagues distant. At Padua, 
and even at Rome, the fog appeared suspended in tbe aii- and 
not to touch the horizon. 

From what has been said it may be concluded that tbe fog 
was variable in thickness; it was so even according to the 
hour of the day, for Lamanon being, on tbe 21st of June, on 
tbe top of Ventoux before the rising of the sun, remarked 
that the fog ascended aa that luminary rose above tbe hori- 
zon. 

Physical properties of tJds Fog — Its appearance. — 
With tbe exception of Maret of Dijon, all observers were 
struck with the extraordinary appearance of this fog. " It 
was," Bays Senebier, " a bluish vapour, sometimes reddish, 
never gray like oi-dinary fogs ; it coloured objects blue. 
During the days on which it was dense, houses and trees 
disappeared at the distance of a third of a league." Toaldo 
at Padua, Marcorelle at Narbonne, Ootte at Laon, Prseus at 
Sagan, Father Onuphre on St Gothai-d, and Saussure on the 
Grimsel, compare it to a smoke, and even a dust totally 
different from ordinary fogs. These testimonies are cor- 
roborated by tbe examination of the other properties of this 
vapour. 

Its hygrometrical state. — Tbe very title of this memoir 
imposes upon me tbe obligation of shewing that the fog of 
1783 was completely dry, and had no effect on bygi-ometrical 
instruments, nor on bygi'ometrical bodies. In order to prove 
this, I have only to refer to the statements of the natural 
philosophers who observed it At Geneva, Senebier found 
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that it did not act on the hygrometer as a humid fog. 
Swiad»i U not less ex|ilicit- At Franecker, in Holluud. tb» ' 
air was in no dogree uioist, aud tho hygrometers indicated 
the maximum of dryness on the 23d June, a day oti which the 
fog was very dense. During the wliole of thie month the 
weather was very dry, 

At Manheim, observers satisfied themsolves that this fog 
was not moist but dry, judging by the hygrometer, tbe 
evaporation of fluids, the drying of moistened bodies, such 
as hay and the dust of roads, and its continuance during rain. 
At Padua, Toaldo finds it completely different from ordinary 
fog, and notifies that the hygrometers indicated drtf. At 
Salon, in Provence, Lamanon observed that salts did not 
deliquesce, and it did not cause the liygrometer to ascend. 
In 1783, the salt pits of Hyeres crystallized fifteen days 
sooner than usual. 

At Nai'bonne, however, after having been dry, this fog be- 
came humid, owing to winds fi-om the cast, which prevailed 
on the26th, 27th, and 28th of June. '■ AtLaon," saysCotb 
" it began on the 18th June ; it was very low and as thiaj 
as in December, accompanied by a very cold south wind, 
the 19tb there was a considerable stoi-m ; the fog appeal 
afterwards to increase, and continued to be cold while i 
south wind blew, that is, to the 24th, During this time, i 
fog was very humid, as my hygrometers indicated to mM 
On the 24th the wind changed to north, the air became wan 
and the fog altered its character ; it became dry, and migl 
be compared to a smoke rather than a fog. The heat b 
dryness always increased, north and north-east wiuda < 
tinuing to pi-evail. 

A single observer, Maret, aihrms that at Dijon this 1 
appeared to him in every respect like ordinary fogs. 
perceived, however, that vegetables were dried during tlM 
day. 

This evidence does not appear to me to invalidate that t 
all the others, particularly when such observers as V^ 
Swinden, Toaldo, Senebier, and Lamanon, ascertained I 
dryness of the fog experimentally. 

Density of the fog hi 1783. — At Copenhagen, the a 
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I clearly visible ^b long as it had not risen from 20 to 30 de-'" 

_r gi^ss above the horizon. At Laon, during the day, the light 

of tlie Buu was of a pale orange colour ; at its setting, it 

appeared of a fiery red. The moon presented the same 

appearance. Such is the statement of Cotte. 

Smell of the dry fog of 1783. — The action of this fog on 
Bome of oui' organs was very different from what ia observed 
ip aqueous fogs. At Franecker, in Holland, Van Swindeu 
felt a Bulphurous odour which excited cough and penetrated 
into the closest places ; it was particularly sensible on the 
24th June. At Grceningen not only a sulphurous smell but 
even a sulphm'ous taste was perceptible. Marcorelle found 
it to possess the sharp and stimulating odour of smoke. At 
Salon it weakened the eyes; individuals whose chests were 
delicate experienced disagreeable sensations, Cotte and 
Toaldo mention nothing of this sort ; but the former, on the 
testimony of others, relates that in Provence and elsewhere 
it had a sulphurous, fetid odour, which tickled the eyes. 
However this may be, the peculiarity in question was not 
observed in all places. Senebier, Maret, and Cotte state 
that the fog was without smell, and a great number of ob- 
servers make no mention of its action on the organs of sight, 
taste, or smell. 

Meteorological phenomena acaymparvffing the dry fog of 
1783. — What has been said will, I think, be sufficient to 
shew that the fog of 1783 was altogether of a special nature, 
and in no respect formed by aqueous vapour. This opinion 
will be confirmed by the study of the concomitant phenomena. 
Its appearance did not take place in analogous circum- 
stances, but in very varied states of the atmosphere. At 
Copenhagen it appeared suddenly after a series of clear and 
warm days ; aouth-east-south and south- south -west winds 
succeeded each other in tiie atmosphere. At Franeoker in 
Holland, Sagan in Silesia, and PeJssenberg in Bavai-ia, the 
south-west wind prevailed vvheu it wasobserved for tliefirsttimo. 
At Manheim the winds were variable before it first appeared. 
On the same day it blew successively from west- south -west, 
south-west, and north-west. AtRochelle the south-west pre- 
vailed for two days when it appeared, and the same day the 
VOL, LVi. WO. (;.\JI.— Aritii, lt54. U 



Mr C. Martins on the Jfahtfe and Origin of 

wind shifted in tlie evening to weBt-nortli-west. At St 
GoUiard the west-north-west wind Hew from the evening 
before the fog arrived. 

At Dijon the south-west had continued for three dajs, 
and turned to the south at the moment of its first appearance. 
On its second appearance, 22d June, the wind was from wcst- 
Dorth-west. north-west, or north. At Loon the fog arrived 
accompanied by a very cold wind from the south. At Padua 
it was preceded by numerous storms; on the 17th the wind 
blew from the north : on the 18th fi-om the west- north-west 
in the morning, south-west at mid-day, and south-east in lie 
evening. At Narbonne the weather was calm and the heal 
great for two days. At Rome it likewise came with a south- 
west wind. 

We thus perceive that the fog appeared neither with the 
same wind, nor in the same meteorological eircnmstances : 
in general, hoivever, it appears to have been brought hya 
south-west wind. When it had once overspread a country, 
nothing could make it disappear, neither wind, rajn, nor 
storm. The following are some examples of this. At Man- 
heim there were 23 days of rain, and twelve storms during its 
continuance. On three days it thundered, while the fog was of 
extreme density; on the 27 th June its density was such that 
one could not see a quarter of a league, and yet there was so 
severe a storm, that the thunder hi-oke in thirteen localities 
in the neighbourhood. At Geneva, Senebier made the same 
observations ; neither rain nor wind liad the power of dissi- 
pating it. On the 12th July, among others, there was a 
frightful thunder-storm which stmck eight houses in the 
town. At Padua fourteen storms of lightning occurred 
during the continuance of the fog. A tempest came on In 
the morning of the 26th, accompanied with claps of thunder 
which were heard from one sea to the other, and struck five 
or six houses in the town of Vicence alone: the fog was not 
dispersed. At Narbonne, the north wind blowing violently, 
it almost wholly disappeared from the 4th to the 6th of July ; 
but on the return of calm weather, it again enveloped, not as 
formerly the whole celestial hemisphere, but a zone comprised 
between and 20 degrees above the horizon. To the testi- 
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mony of Henimer, Senebier, Toaldo, and Marcorelie, I may 
add that of Van Swiuden, who was aatonished to see it con- 
tiime in spite of raiiiB, winds, and storms. 

Origin of the dri/ fog of 1783. — Every meteorolo^st who 
has taken the trouble to read the preceding details, will be 
persaaded, like myself, that the fog of 1783 was not composed 
of aqueous vapour. The hygrometrical experunenta of Se- 
nebier, Van Swinden, and Lamanon, — its continuance for two 
months of the summer, in all kinda of weather, and during all 
kinds of winds,' — sufficiently prove this. 

This fog was smoke — Toaldo, Marcorelie, Cotte, and De 
Saiissure are all agreed on this point ; the latter supports hia 
opinion by that of the Bernese mountaineers who, he Bays, 

e BO well experienced in fogs. 

Its origin appears to us to be that already assigned to it 
by aome observers of the period, namely, the earthquakes 
and volcanic eruptions which in the same year shook Iceland 
and Calabria. We know as a fact that in these eruptions 
the volcanoes threw up into the air masses of ashes, which 
formed true clouds, which the winds carried to a distance. 
In the neighbourhood of the volcano, the light of the sun 
was completely obscured by tbem, as in the eruption of Ve- 
suvius, in the year 70, when, according to Pliny the younger, 
the obscurity was like that of a shul^up apartment. On the 
22d and 23d October 1822, lanterns were used in the villages 
near Vesuvius. M. de Humboldt, who bears testimony to 
these facts, compares tbem to what so often takes place at 
Quito during the eruptions of Pichincha. During the erup- 
tion of Catopaxi, 4th April 1768, the shower of ashes at 
Hambato and Tacunga was such that the inhabitants like- 
wise went about in open day with lanterns. These pheno- 
mena were also obsen-ed at great distances from the 
ignivomons crater. During the eruption, in the month of 
December 1760, the smoke of Vesuvius, carried by the wind, 
darkened the sun for an entire day at Cuccaro and Cilento, 
towns in the principality of Salerno, situate 92 kilometres 
from the mountain. On the following day the grass was 
covered with ashes. 

r2 



Mr C. MartJuB on &e Nature mid Origin of 

Ashes are conveyed by the winds to considerable distances. 
After tlie violent detonations, like the discharge of artiUerv. 
which alarmed the inhabitants of Barbadoes on the 30th 
April 1812. tiiere was seen the following day, Ist May, 
above the horizon of the sea, a black cloud which already 
covered the rest of the sky, and which soon after spread it- 
self in thepart where the light of the twilight began to appear. 
The darkness then became so great that in roonia it was 
impossible to discern the place of the windows, and in the 
open air many could not discern either the trees or outlines 
of the neighbouring houses, nor even white handkercbiefs 
placed five inches from the eyes. This phenomenon was 
caused by the fall of a great quantity of volcanic dust arising 
from the eruption of a volcano in the island of St Vincent. 
This new kind of rain, and the darkness resulting from it, 
did not terminate till between twelve and one o'clock. The 
island of St Vincent is 170 kilometres west from Barbadoes. 
During the eruption of Hecia, in 1766, the clouds of smoke 
produced such a darkness, that at Glaumba. 50 leagues dis- 
tant, people could not walk but by groping their way. In 
1794 the whole of Calabria was enveloped in thick clouds 
vomited from Etna. 

If examples are desired of transportation to great distances, 
the following may be given as proofs. Procopius assures us 
that in 472, the ashes of Vesuvius were carried as far as 
Constantinople, that is 250 leagues, In the formidable 
eruption of Tomboro, a volcano in the island of Sumbava, 
which took place in 1815, the ashes extended to Java, Ma- 
cassar, and Batavia ; they even reached Bencoolcn, and Suma- 
tra, which is as remote from the point of departure as Etna 
is distant from Hamburg, namely, 16 degrees of lat4tude,.ji 
more than 1500 kilometres. 

If we compare these results, arising from an inSt 
eruption, with those which must be produced by multSpH^" 
and continuous eruptions at the two extremities of Europe, 
in Oalabria on the one hand, and in Iceland on the other, we 
will not hesitate to ascribe to them, along with Toaldo -t 
VM»'SwmAea, the origin of the dry fog of 1783. 
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in Calabria and Sicily, says Toaldo, the earthi^uakes be- 
gan in February and continued till tbe end of Maruh- The 
outline surface of Calabria was completely changed ; upwards 
of a hundred mountains were torn up, turned over, and trans- 
ported ; an equal number of deep pits were opened and re- 
mained unfilled. Fifty lakes were produced by the stoppage 
of rivers, and tbe number of victims to this calamity ex- 
ceeded a hundred thousand men. 

In Iceland tbe same disasters Iiappened. Before the 
flame broke out, the atmosphere of tbe island was so filled 
with smoke, vapour, and duat, that the ground appeared red. 
Near the mountains it was night at mid-day. The earth- 
quakes and eruptions began on the Ist June 1783. The 
smoke and vapours issuing from the earth formed three 
Golumns visible for 55 kilometres. On the 8th June the dark- 
ness was complete. On tbe 11th the river Skapta disappeared, 
dried up in twenty-four hours. Its source was in tbe moun- 
tain called Klofajokull ; previously it was lost in a gulf 
named Skaptargliufur, and ran in a canal eight kilometres 
in length by sixty metres in depth, between very high rocks. 
This canal was filled by a stream of lava, which by degrees 
overran the banks and covered all the country, except tbe 
high mountains. Its breadth, from the centre, was twelve 
kilometres towards the east, and much greater towards the 
west. Arrested by mountains on tbe south, it ended by sur- 
mounting this obstacle, and spread itself over tbe plain. This 
eea of fire boiled in a fearful manner, carrying everything 
along with it. lu the plain its depth was still from thirty 
to forty metres. Tliroughout the whole track of the incan- 
descent lava the herbage was burned, tbe rivers dried up, 
villages destroyed, men and animals suffocated. After these 
details we may form some idea of the torrents of smoke which 
must have risen into the air, along with the vapours and 
gases escaping from tbe bowels of the earth. 

At the beginning of October the ground of Iceland was 
still agitated ; Sames and smoke issued from the ground in 
the centre of the island. At length, in November, these ter- 
rible phenomena ceased, but a volcanic island which bad been 
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thrown up sixteen miles from Uie coast of Iceland, stlil 
emitted flames in February 1784. 

If we compare these facts with the dates of the appearance 
of the dry fog, we will obaerve a very remarkable agreement. 
The first appearance was at Copenhagen, on the 24th May, 
precisely at the time when the ground of Iceland began to 
emit smoke, gases, and vapoors, phenomena which were pre- 
cursors of the eruptions and earthquakes about to succeed. 
It was likewise at Copenhagen that the fog continned longest 
From Copenhagen it extended to France, Germany, and 
Italy, where it was remarked almost everjwhere from the 
16th to 18th June. At the end of the month it was observed 
in the south, in Portugal and Syria ; in the east, at Moscow 
and Buda in Hungiiry. This general progress from north 
to south, and from east to west, leads us to seek for the 
origin of this fog in the north-west of Europe, precisely 
where we find Iceland, the permanent theatre, throughout 
the whole summer of 1783, of a true burning of the eitrth, 
as it was called by cotemporary authors. 

The dry fog, or rather smoke, wliich covered Europe dur- 
ing the summer of 1783, was therefore owing to volcanic 
eruptions and combustions which took place in Iceland, and 
perhaps to the earthquakes which laid waste Calabria. The 
rarity of the phenomenon is explained by the rare occnr- 
rence of eruptions so continuous and important as those 
which ravaged these two countries. For sixty-seven years 
meteorologists have not observed a fog so general and per- 
manent in Europe, and for the same period no eruptions have 
happened comparable to those of 1 783. But this example 
proves to us that dry fogs, of a local character, observed at 
great distances from any active volcano, may be connected 
with eruptions, and the combustion of the vegetables which 
cover the soil enveloped in fciiroing lava, in this point of 
view, the fogs formed^fej the ashes and smoke of volcanoes 
enter into the cate^ry of those which are owing to the com- 
bustion of peatj^rounds in Westphalia. Both originate in 
extensive coB;IiagrationH ; both are produced, not by water, 
but by fire ; and both are completely different from the fogs 
formed by aqueous vapour. 
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III, Dry fogs at the horizon, of unknown origin. 

Horizon enfum^, Futnde d'horizon; Hdle of the Swiss; 
Hteherauch of the Germans ; Callina of the Spanish. 

Tlie dry fogs of which we have hitherto spoken are owing, 
the one to the combustion of peat, the other to volcanic erup- 
tions ; it is different with the smoke of the liorizon. Scarcely 
noticed by meteorologists, it has not hitherto been the subject 
of proper examination. The notes found here and there are 
insufficient to furnish a complete description, much less to 
establish any theory. In endeavouring to trace the princi- 
pal appearances of this phenomenon, I shall not attempt to 
disguise either the difficulties or imperfections of this part 
of my undertaking. If I draw the attention of observers to 
it my object will be gained. 

The horizon-smoke appears to be more common and more 
intense in the south than in the north of Europe, in warm 
regions than in cold ones. Thus, in Spain, according to 
Willkomm.it continues during the months of June, July, and 
August, when the weather is fine. M. de Humboldt apeaka 
of it aa a habitual appearance at Acapulco, on the western 
side of Mexico, but not at Cumana, where this vapour, how- 
ever, interfered with his astronomical observations from the 
10th October to 3d November. In the north it is not seen 
often ; we have not observed it in Lapland. In Switzerland 
it appears more common, and strikes the attention of every 
one, because it conceals the view of the chain of the Alps 
during tlie fine weather which attends the north and north- 
ea>st winds. In every instance it appears in connection with 
a clear sky, and, in general, north winds. 

Its appearance is that of a gray or reddish smoke sur- 
rounding the horizon, and rising at tho maximum to 20 or 23 
degrees above it. Commonly its thickness is only from 5 
to 10 dcgi'ees. The upper edge ia not distinctly defined on 
the sky ; the latter has not the deep azure colour observed 
before rain, and is of a bluish white. The air is not per- 
fectly transparent, objects are indistinct and do not appear 
near the spectator as in days when the air is saturated with 
moisture. Tmvellers who then ascend mountains, induced 



by the long track of fine weather, often experience a dis- 
appointment wliich they would have avoided if they had 
chosen a line day preceded or followed by days of rain. 
When the sun penetrates into this smoke, he assumes a red- 
dish tint, his splendour is much weakened, and the diik 
appears surrounded with concentric circles having a vibn^j 
tory motion. 

Hygroraetrical instruments remain unaltered on Uie 
appearance of this fog ; or, to speak more correctly, they 
move to the point of dryness, as experiments by myself and 
others prove. 

M. Willkomm is the only observer who reached this fog 
and penetrated into it ; but he represents it as a vapour re- 
sembling a mirage, wliich continually tlees before the travel- 
ler. Thus, when he arrived at the villages or mountaina, 
the view of which was concealed by the horizon-smoke, even 
when he was in the midst of it, he was unconscious of its 
presence. Nothing informed him that he was surrounded 
with an air which, seen at a distance, appeared as opaque as 
a thick smoke could have done. 

With circumstances so extraordinary before us, we do not 
hazard any hypothesis ; and confine ourselves to making a 
new appeal to the zeal of meteorologists, astronomers, and 
travellers. 

The Callina or hori^on-amoke in Spain.* 

The fog to which Spaniards give the name of CalUna has 
no connection with those which we name dry fogs {Land- 
rauchj. The latter are caused by the combustion of peat in 
the north ; at least that has been demonstrated in the most 
evident manner in regard to many of them. I shall not 
enter on the question whether the dry fogs of Germany are 
smoke arising from the combustion of heath or peat in Eaf 
em Friesland, the Duchy of Oldenburg, the provinces m 
the Baltic, Russia, Scandinavia, or Iceland. The callina of 
the south of Spain has not the same origin ; in fact the Srj 
fog of Germany is a local phenomenon, appearing suddenly, 
antinuing a few days and then disappearing, It has the 
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fitnell of burning, or at least a peculiar amell, and enveloiies 
the objects near it in a bluish vapour. Tho callina is com- 
pleticly different i it is a permanent fog which every year, 
during the whole Hummer, covei's the horizon and impairs 
the transparency of the sky. I have observed it for two 
yttars, always in the same circumstance a. 

The callina appears in the middle or at the end of June. 
It forma around the horizon a band of fog of a bluiah-gray 
colour, which increases with the temperature. In the 
middle of August, when the temperature reaches its maxi- 
mum, it covers about a quarter of the celestial vault. At 
this time the colour of the fog at the horizon is of a reddish 
brown. Higher up it passes into yellow, and from its edges 
rises a tranaparent vapour like a light gauze, which covers 
the whole sky and imparts to it a leaden hue. When the 
callina reaches this degree of intensity, it embraces the 
whole horizon, and disturbs the view of objects to a distance 
of three or four leagues. All those objects which are nearer 
are, on the contrary, perfectly distinct. I have never felt 
the least odour, and we do not observe when we enter into 
the fog. The nearer we approach to an object veiled by the 
callina, the more distinct its outlines become, and at the dis- 
tance of some leagues it is perfectly distinct and in full 
light ; no trace of the fog is seen around one. 

From the end of August the callina diminishes with the 
heat, and disappears in the end of September or in the he- 
ginning of October, at the time when the equinoctial gales 
prevail. Sometimes it diminishes when the approach of a 
storm refreshes the atmosphere, which is in general very 
rare iu summer, But on the following day after the storm, 
the thickness of the callina is much less, the sky purer and 
of a deeper blue. At the end of a few days it recovers its 
former dimensions. I have observed the callina in the warm 
plains of the Guadalquiver, of La Mancha, in the Asturias, and 
the province of Almeria, more rarely among the mountains. 
Its increase and diminution with the temperature seems to 
indicate a connection with it. This is likewise the opinion of 
the people of Spain. 
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Dry fogs properly so called. — ItDOwremaiasforosto 
tion certain fogs which are neither smokes produced by com- 
bustions, nor callina, but vapours, among which the observer 
finds himself, without experiencing the sltghteBt sensation of 
humidity, and hygi-ometi-ical instruments not indicating the 
slightest trace of it. On this subject documents are still 
rarer and more imperfect than in regai*d to the other three 
species of fogs. Having never observed foga of this nature, 
which have been described by two great meteorologists, De 
SausBure and Humboldt, I think I cannot do better than al- 
low them to speak for themselves. 

" After many days of decidedly fine weather," says De 
Saussure, " when the air is not perfectly transparent, we 
perceive a bluish vapour floating in it which is not of an 
aqueous nature, since it does not affect the hygrometer ; but 
its nature is not yet known to us.'' 

It may be asked, in the first place, if this bluish vaponr is 
not the halo which accompanies the callina ? But how are 
we to suppose that such an observer as Saussure should have 
remarked the halo, and not attended to the borizon-smoke 
which accompanied it ? It must be rare in Switzerland, for it 
is never referred to in his Voyages dons les Alpea; andu 
j onr ascents and prolonged stations among the mountains 
never saw it but once. 

The following notice from M. do Humboldt is a much bet- 
ter characterized example of a ti-ue dry fog. On the sum- 
mit of Silla, a mountain which rises near the town of Carac- 
coa, to a height of 2630 metres above the sea, MM. de 
Humboldt and Bonpland were much struck with the appa- 
rent dryness of the air, which seemed to increase as the fog 
formed. " When I took the hygrometer from its case,'' says 
the illustrious traveller, "to subject it to experiment, it 
marked 52 degrees (87 deg. Sauss.) The sky was clear, 
yet tracks of vapour with distinct contours passed from time 
to time amongst us, grazing the earth. Deluc's hygrometer 
went back to 49 degrees (85 deg. Sauss.). Half an hour later, 
a large cloud enveloped us ; wc could no longer distingi 
the objects nearest us, and we saw with surprise that 
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inatniment continued to advance to dry, that is to 47''-7 (84 
deg. SausB.). The temperature oftheairwas, during the time, 
from 12 to 13 degrees. Although in the whalebone hygro- 
meterthe point of saturation in the air is not at 100 degrees, 
but at 84'''5 (99 deg. Sauss.), this effect of a cloud on the 
movement of the instrument appeared to me most extraordi- 
nary. The fog continued sufficiently long to admit of the 
fillet of whalebone, by its attraction for the molecules of 
water, to elongate itself. Our clothes were not dampened. 
A traveller, experienced in observations of this kind, recently 
assured me that he saw on the naked mountain of Mar- 
tinique, a similai" effect of clouds on the hair hygrometer. It 
is the duty of a natural philosopher to relate the phenomena 
which nature presents, especially when he has neglected 
nothing to avoid errors of observation," 

M. Bozet, an officer of the etat-major, has often obaeryed, 
during his investigations among the Pyrenees, a bed of hori- 
zontal vapour at a height varying from 230 to 1150 metres 
above the sea. But in order to determine whetiiei" these 
vapours belong to the class of dry or humid fogs, it is neces- 
sary that the obsei'ver should have been accustomed to hy- 
grometrical experiments. 

In conclusion, it appears to me that the existence of true 
dry fogs, as dense as ordinaiy humid fogs, has not been per- 
fectly demonstrated. Saussure's bluish vapour is nothing 
more than a disturbance of the transparency of the air, and 
not a true fog. The insulated observation of M. dc Hum- 
boldt has been made with a defective instrument, and very 
slow in its indications, — the whalebone hygrometer of Deluc. 
On this subject, thei'efore, meteorology requires new re- 
searches, undertaken with the new means of investigation for 
which she is indebted to the progress of experimental physics. 
It is unquestionable that the degree of humidity in fogs is 
variable ; but it is not yet demonstrated that fogs exist so 
dense as to veil objects at the distance of a kilometre, for 
example, and so dry as in no degi'ee to affect delicate psy- 
cliroroetrical instruments ; at all events, that these foga are 
not the smoke arising from great combustions. This is a 
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subjei't of studf as new as it JB mterestJug. Bat to aaier 
upon it witli the well-foundud Lopit of resolving tho qucattuD, 
we beg of observers to employ M. Regnaulfs aspirutor 
along with hjgrometrical inatruments. This instrument 
enables us to weigh the quantity of aqueous vaponr contained 
in a givun volume of air, and it thencG follows that the re- 
sults are (rue from all the causes of error which may attach 
to Sauesure's hygrometer, August's psychrometer, that of 
Daniell, and even M. Regnault's condenser. In a thick fog 
the eye can scarcely notice theexaot moment when the vapour^ 
is deposited in small drops on the silver capsule of the < 
denser, or of Daniell's hygrometer, and consequently thCT 
is always uncertainty as to the degree of the thermometer ai 
which the dew is deposited. Travelling meteorologists v 
be much to blame if they neglect the hygrometrical study 
fogs, carried on by means of these portable instruments. An " 
approximating result is always preferable to absolute igno- 
rance. Our numerical data and physical experiments are 
exact, compared with those of our predecessors. But our 
successors, provided with more delicate apparatus, and more 
extensive knowledge, will find precisely the same faults with 
us that we sometimes allege against those who have gone 
before us in the same path. Absolute truth is a phantom 
which man continually approaches, with the certainty of 
never reaching it. 



Tablb II. — Hygrometer. 
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W Table III. — Monlhlf/ Fall of Rain at Seathwake, Bontnedale, 

I Cumberland, in the Yearg 1845—1853 inclusive. 
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Remarks on the Year 1863. 

J^anuary. — A mild and rather wet month. January is usually 
the coldest month, but, this year, it was considerably warmer 
tlian either February or March. The mean temperature was 2°'7 
lObove its average value. There was thunder and lightning on 4 
days, and the sun shone out more or less on 25 days in this month. 
On the 17tb, I find che following memorandum in the Register, — 
" This is the first really clear and bright evening we have had since 
die 29th of November." 

A correspondont of the Whitehavnn Hercdd states that " the rain 
which fell on the 15th, in some parts of High Funiess, was so black as 
tocolour the mountain brooks, and even the earth and sand washed by 
the some had a dark appearance. This xa not the first time that such a 
phenomenon has been observed. It has been previously witnessed, 
both in this district and in Norfolk. At the latter place, a farmer 
writing in the Lynn Advertiser stated, " that the rain which fell 
upon bis newly-cut swathes made them so black, that the haymakers 
were like chimney-sweepers," 

An Orange-tinted aimos-phere. — Jan. 4th. Heavy rain throughout 
the day ; about 4 p.m., fair, but sky overcast, — the whole atmosphere 
assumed an orange tinge, which bad a very peculiar effect on sur* 
rounding objects, resembling the lurid aspect of the landscape during 
the continuance of a total or an annular eclipse of the sun. 

February, — Fine, but very cold, witli the thermometer at or below 
32 on sixteen nights. The coldest February iu the last 21 years, 
except the corresponding month of 1838. The mean temperature is 
5 '4 iefcw the average. On thelSth.at 8 A.M., the thermomelerstood 
at 20°; at llh. 30m. a.m., at 24"5 ; and, at 3 p.m., at 26"— the 
mean temperature of the day being 23°-2. A naked ttiermo meter 
on raw wool on grasc;, full to 8"-7 on the night between the 27i.h and 
SSth, Snow fell on 6 days, and the entire depth was equivalent to 
a quarter of an inch of water. 

On the evening of the 27th, the Zodiacal Light was unusually 
bright and distinct. The cune, or rather frustrum, was not vitiible 
much beyond the altitude of Saturn ; — its sides, if prolonged, would 
apparently meet a little to the south of the Pleiades. At 9h. 30m., 
there was no trace of the light. From 8 p.m., there was a low fiat 
auroral arch, altitude about 23'', and breadth Q'', — very bright and 
pretty well defined. The sun shone out on 23 days. 

March. — A tine, dry, but cold month. Mean temperature 2°'3 
below its average value. Snow showers fell on 6 days, and the en- 
tire fall was equal to ^th of an inch of water. Lightning was 
on the evening of the 4tb. The thermometer at 4 feet above 
the ground fell below 32" on 10 nights, and the sun shone out more 

less on 26 days. 
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The Comet, supposed to be that of 1664, was seen at this Observa- 
tory on the eYening of the 30th. 

First Qpabteh. — The mean temperature of the quarter ending 
March 31st, is l'-6 beluw the average of the previous 20 years. The 
deaths in the town and suburb of Preston Quailer are 127t being 
24, or 16 per cent, vnder the average number in the last 14 years, 
corrected for increase of population. 

By the Registrar- General's report it appears, that " the deallie 
throughout the kingdom in the Grst 3 months of this year excetdfid 
by 11,559 the deaths in the winter quarter of 1852, and by still 
more the deaths in any previous winter, except the winters of I84T 
and 1848, when influenza and cholera prevailed. On the average 
of the 10 winter quarters 1843-52, the rate of mortality was 
2'467 per cent. ; in the winter quarter of the present year 2-620 per 

April. — A fine seasonable month. Its mean temperature ia 
identical with the average of the previous 20 years. The ther- 
mometer at 4 feet .tbovo the ground did not faU within 1^° of the 
freezing point, but a delicate instrument placed on wool on a grass 
plot, descended to 18~ on the night common to tbo 8th and 9th. 
The sun shone out on 27 days. 

On the 14ih, I find the following entry m tlie journal : — " A 
blackbird's nest containing four and a thrush's nest with three ^gs 
were found to-day near Bridge Foot. There are as yet but lew in- 
dications of spring. The hedgerows are only beginnbg to bud, and 
the only green leaves visible are those of the wild gooseberry bush 
and woodbine. On warm bants primroses are expanding, and in con- 
siderable numbers. Bees have b^un to bear within the last few days." 

On the night of the 2Ist, a very fine, perfect, and sharply-de- 
fined lunar halo, about 44° in diameter, was almost continuously 
visible from lOh. to 14h. (2 o'clock in the morning.) 

On the following day, there was a magnificent solar halo from 
llh. 30m. A.M. till near sunset; at 3h, 30m. p.m., the interior di 
sions of the ring taken with the altazimuth instrument, were. 
Polar diameter, . 43" 17', 

Equatorial do., . 43'' 50', 

From 6h. 4dm. till near 6h. 30m., the ring was broken np 
several segments, the upper one being by far the brightest, and ex- 
hibiting prismatic colours of considerable intensity. From this por- 
tion of the ring, two faint curved rays or bands of light were thrown 
off. At 5h. 45ra., I noticed a faint mock sun, or circular patch 
of light mucit brighter than the ring, and intersecting it to the left 
of the sun, and nearly at the same altitude. The parhelion threw 
off outwards an elongated cone or bush of white light, and an ima- 
ginary line joining the axis of the bush and the centre of the 
parhelion and true sun was parallel to the horizon. The halo bad 
vanished by 6h. 30m.; afterwards, a faint cone of light resembling the 
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bDBh described might be traced above the siin'a upper linib, perpen- 
dicular to the horizon. Soon aftor the moon rose, a faint lunar 
halo was visible, and it continued more or less perfect till after mid- 
night. On the morning of the 28tb, at 2h. 21ni., an unuGually 
brilliant shooting star appeared and disappeared in the south-east at 
an altitude ofabout 15", and it convoyed a strong impression of being 
close at hand, as if it were a spark fi-om n neighbouring chimneiy. 
At 2h. 30m., there was a singular brownish conical light above 
the upper limb of the gibbous moon, resembling the flame of a 
candle. 

The cuckoo was heard at Ilothei'syke on the 24tb, and swallows 
made their appearance in this neighbourhood a day or two later. I 
first noticed the lo butterfly on the 29th. 

Between the 2'ith of March and the end of April, we were favoured 
with an uninterrupted continuance of the finest astronomical weather 
I almost ever remember, and during this period I was enabled suc- 
CMsfully to measure, both in position and distance, some of the most 
deliuate and difficult double and binary stars — as e Bootis, ^ Bootis, 
and ^ Hercules." 

From the very favourable state of the atmosphere, I was also en- 
abled to charge the micrometer with a lens of unusually high power 
(600) and of admirable workmanship, made by Mr Simms, — with 
which systems of the 3d and 4th magnitude (under illumination) 
presented perfect disks, with scai-cely a trace of rings. Indeed, 
nothing could esceed the beauty and sharpness of the stellar defini- 
tion with this eye-piece, and I prefer it to any lower power for 
micrometric measui-es, when the air is at all tolerably steady. 

May. — The driest May on record at this place, except the corre- 
epondmgmonth in 1836 and 1844. Thu entire depositof rain between 
the 19th of April and the 6th of June — a period of 47 days, only 
amounted to 0-624 inch, of which 0'272 fell in May, on 6 days. 
The month was remarkably fine and clear throughout ; the number 
of perfectly clear days was 7, and the sun shone out either partially 

continuously on every day. The nights wero cold, bright, and 
dondless, and an enormous amount of radiant heat was thrown oflT 
from the earth's surface between sunset and suuriio. The dilFcr- 
ence between the day and night temperature was 17 ; and the 
n diflFerenoo between the standard' thermometer in air at 4 feet 
above the ground, and one on raw wool placed on the grass, was 
14°'2. Vegetation was consequently subjected to very low tempera- 
tures : — the mean of the night temperature on the grass was 29°-8, 
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or 2'''2 below the freezinrr point. Tha naked thermometer on wool 
frequently fell below '20 , and once lo 17 , although the st&ndord 
uiBtrument did notdoscend bolow 35" during the month. The meiui 
temperature h ^nths of a degree vnder its uyerage value. On the "Jtb, 
there were some alight snow Bhowerb, and between the 3d and Ttb, 
the uioximuni temperatm-e tell 15 degrees. On the 9th, there 
wero 9 inches of snow on the ground between Keswick and Cooker- 
mouth. At Liverpool, snow cohered tlie slretts to the depth of 3 
incheu at 8 o'clock in the morning. At Holmfirth, snow fell heaTily 
throughout the day, — it was 18 inches deep on the streets. 

During this beautifully fine clear month, the astral definition wae 
so deplorable, that only three seta of Positions were obtained at thia 
Observatory in as many weeks, with the apparent advantage of an 
Almost continuously bright and unclouded sky. The liygro metrical 
condition of the air was unusually low, the dew-point ranging from 
12 ' to 24° below the temporature of the air. On the 13th, the com- 
plement of the dew-point was 17"*1 ; on the 15th, 20'''5 ; on the 
17th, 22" '5 ; and, on the 24th, 24-5, — approaching to the extreme 
of hygroscopic dryness in this climate. 

To the very unequal distribution of moisture over the upper and 
lower strata of thu atntosphere, the twirling, moulding, and blotted 
appearance of the stars is no doubt to be attributed. 

The Cabbage Butterfly was seen on the 1st. 

The Cuckoo was heard at Seathwaita on the 1st, and Swallows 
were seen on the 17th, for the first time this season. Snow fell m 
the Lake District on every day between the 6th and 9th inclusive, 
amounting to 0'35 inch of water. 

June. — A fine but rather cold month. The temperature is half 
a d^reo belmv the average. The sun shone out on 28 days. 

Second Quarter. — The temperature of the quarter ending June 
30th, is \f-3 below the average of 21) years. Tlie deaths in the town 
and suburb are 99, being 23 in number, or 19 per cent, under the 
average of the 14 previous spring quarters. In the 1st and 2d 
quarters of the year 1853, the sanitary condition of Whitehaven is 
very favourably contrasted with that of the kingdom generally. The 
Begistrar- General in his report tor thisjquarter says ; — " The average 
mortality for the spring quarter is 2'223. This average is exceeded 
by the present return, which shews a mortality at the rate of 2'S83 
per cent, per annum higher than the rate in the corresponding 
quarter of every year from 1843—52, except the spring quarter of 
1847, when the population was infested by scurvy and its attendant 
diseases, after the great failure of the potato crop in 1846, The 
rate of mortality was then 2'506 ; in the autumn, influenza broke 
out, and cholera followed in its footsteps in 1848 and 1849.'' 

Jjilt/. — A cold, damp, and rather wet month. The mean tem- 
perature 1°'49 beloui the average, and6"'l under that of July 1652. 
A thunder storm occurred on the evenmg of the 13th, accompanied 
b/ Leavy rain. The ^uh s\vona uu\. Qo.'iiio.-i'i, i 
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Auffost. — A cooi, but fine aad dry month. Rain fell on 11 days 
only, and the Bun shone out on erery day but two. The tempera- 
ture ia 0°'7 under the average oi' 20 years, and 2''-17 under that of 
the same month in 1852. 

The evaporation and rain fall are iJentical in amount (3-12 
inches). The grain harvest commenced in this neighbourhood on 
the 19th. 

The Comet discovered bj Klinkerfues at Grottingen, on the 10th 
of June, suddenly became visible to the naked eye in its descent tu 
the perihelion, on the evening of' the 2Sd of August, aboutS o'clock. 
Owing to thu almost continuous presence of cloud in the north-west, 
the comet was seen at this Observatory on two evenings only, those 
of the 23d and 26th. On the latter occasion, the nucleus was equal 
in lustre to a star of the first magnitude, and its well-defined para- 
bolic tail was probably 6'' or 8'' degrees in length. The angle of 
Position of the axis of the tail with the meridian, by a mean of 
three observations secured through openings in the clouds, was found 
to be 60''-2, The nucleus of the comet was detected l.iy Mr Haixnup 
of Liverpool, at mid-day on the 3d of September, when it attained 
the perihelion. 

September. — A fine, dry, and seasonable month. The tempera- 
ture is identical with the average of 20 previous years. The aun 
shone out on 25 days, and exactly half the entire number of days 
were free from rain. The evaporation and fall of rain again very 
nearly balance each other. 

On the evening of the 2d, at 9 o'clock, there was a brilliant but 
irregular and imperfect Auroral arch at an altitude of 50", in the 
direction of the magnetic east and west. The estremitiea wars 
turned upwards towards the zenith. The phenomenon more re- 
sembled an illuminated white cloud, than the light usually exhibited 
by the Aurora Borcalis. It disappeared in about lom. after the 
writer's attention was first called to it, and was succeeded by volumea 
of auroral mist extending from east to west, which emitted faint mag- 
netic flashes. 

Thirh Quarter. — The temperature of the summer quarter is 0°'7 
belcnu the average of 20 years. The deaths in the town and suburb 
ace 73, a smaller number than has been registered in any previous 
September quarter, except in 1852, when the deaths were exactly 
the same in number. The deaths are 43, or 36'7 per cent, under 
the corrected average number. 

The rate of mortality for the entire kingdom was also under the 
average rate for the season. 

October. — Mild and wet, more rain having fallen than in any 
other month of 1853. The temperature is 1"'8 above its avei'age 
value. On the 2S}th, at 9 p.m., a single auroral streamer in 
WaW., extending to the zenith. The sun shone out on 23 days, 
although more or less raiu fell on 24 days in the nionth. 

November. — A mild month, and \eas iamo iXitt-ti. -aaaA- "^^^ia 
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tumperature is U"'9 above the average, and the tbcrmometer fell U 
the freezing point on one night only. 

There were two liinar halos, and two slight appearances 
borealis. 

December. — A fine and remarkably dry, cold month. The b 
ptjraturo is 4"-28 under the avei-age, and no less than 8"-55 undtr 
the mean tenipei'atureof the corresponding month in 1852 ! '. This 
is the driest December on record at this place, except the correspond- 
ing month of 1844, in which the quantity of rain was only ^^ths of 
an inch. The Decembers of 1862 and 1863 are strikingly con- 
trasted with each other ; — whilst the former was the mildeH and 
viettest, the latter is the eoldest (two eicepledj and driest (one ex- 
cepted) ever known, or at least recorded at Whileharen, In Decem- 
ber 1852, the depth of rain slightly exceeded 11 inches ; — in ths 
same month of 1853, it only amounted to hnlf an inch. The bud 
bhone out on 1 5 days, and the thermometer fell below 32" on 14 
nights. 

On the 6th, at 7h. 26m, p.m., there was an auroral arch, 10" 
or more in breadth, extending from ENK. to W'SW., the centre 
passing a little sonih of the zenith. At 8 p.m., two-thirds of the 
*ky were covered wirh streamers converging about 15" south of the 
zenith. By 8h. 30m. the phenomenon had nearly disappeared. 
At llh., there was a broad arch in the !NW. — altitude of centre 
about 30^ 

Last Quarter. — Tlie mean temperature of the last quarter i& 
0' '6 under the average. The deaths in tiie town and suburb are 
138, or three above the corrected average number in the 14 previous 
automn quarters. The prevailing disease was Scarlatina. White- 
haven was entirely exempted from cliolora, which visited the adjacent 
town of Workington with fatal virulence during this period. 

According to the Registrar-General, " this period was unhealthy, 
and a greater number of lives was lost to the population than in 
any other autumnal quarter of the last 13 years, with only two ea^ 
ceptions, — the fourth quarter of 1846 and that of 1847." Jl 

Winds. — In 1853, the winds were distributed as under : — "S., ^H 
days; NE., 62^ days; E., 26^ days; SE., 26^ days; S., qH 
days ; SW., 92 days ; W., 31 days ; and NW., 36J days. 

Weather, Sfc. — In the bygone year, there were 2 1 perfectly clear 
days; 152 days more or less cloudy without rain ; 102 wet days; 
300 days on which the sun shone out more or less ; 46 frosty nighlB 
(of which 16 were in February and 14 in December); 15 snow 
showers ; and 11 days on which hail fell There have also been 2 
soiar and 6 lunar halos, 1 parhelion, 4 days of thunder and light- 
ning, 1 day on which lightning was seen without thunder, and 7 ap- 
pearances of aurora borealia. The number of days on which the sun 
shone out is greater than in any other year of which a recoi-d has 
been kept. The next greatest number was 292, in 1844. 
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The mean temperature of the year 1853 is 48°'ll, being C-TB 
ttlow the climatic average of tliis place, n&d 2^'Oi below the tem- 
perature of the ;ear 1852. The fait of rain is 9'18 inches vnder 
the average depth in 20 yeara, and 12'63 inchee under the quantity 
measui'ed in 1852. There are but two years in tbe last 21 which 
exceed the past in dryness, — viz., 1842 and 1841; in the former, 
the fall of rain was 3470 inches, and, in the tatter, 3672 inches. 

The last two years present several abnorma! and very opposite 
characteristics. Onthe whule, the year 1852 wasone of the uieff«st, 
— while 1853 was one of the driest en record at ttiis port ; yet, in 
both years, the fall of rain in the first 6 months was greatly below the 
normal depth. The year 1852 was one of the mildest, and 1853 
one of the coldest in the last 21 years. In 9 months of 1852, the 
temperature was considei-ably above, — and, in 8 monthti of 1853, it 
naa greatly below the average for the season. The year 1852 was 
remarkable for the unasuat numfiei' and almost tropical seveiity of 
its thunder, etorn IS, — the year 1853 is equally marked by an extra- 
ordinary absence of electrical disturbances in the atmosphere, the 
number of thunder-storms being only four, {of which three occurred 
in January) and none of them were of a. violent character. The 
month of December, 1853, was moreover entirely exempted from 
tho tremendous gales of wind which prevailed towards the close of 
the year 1852. 

In 1852, the amount of surface evaporation was 30'34 inches ; 
in 1853, the depth is 27-33 inches. 

In March, May, June, August, and December, 1853, the eva- - 
poration exceeds the fall of rain ; in April and September, the two 
processes nearly balance each other ; and, in the other months of 
the year, the depth of water precipitated greatly oscoeds the amount 
of spontaneous evaporation. 

The deaths in the town and suburb in 1853, are 437, being 89 
in number, or 17 per cent, below the average annual number in 14 
yeara, corrected for increase in population. The births (1389) ex- 
ceed the deaths by 252, and are eight above the corrected average 
number for the same period. 

Assuming the population of the town and suburb of Whitehaven 
to be the same as in 1851 (19,281), when the last census was taken, 
the mortality is equivalent to 22-6 deaths per 1000, orone death 
in every 44 inhabitants. This rate is favourably contrasted with 
the ratio of mortality in most of tho principal towns of the kingdom 
during the past year. In Glasgow, the mortality amounted to 
26-9 deaths in every 1000 persons, a considerably greater mor- 
tality than in 1848, when the city was infested with cholera. 
Nearly 50 per cent, of the deaths were those of children under 5 
years of age. 

The sanitary conditiun of this town has been rapidly improving 
every year since the water-works were completed in 1851. In 



1849, the mortality was equivalent to 32-2 deaths per 1000, or 
one in every 31 persons; in 18&0, to 24-9 deaths pev lOOO, or 
one ia every 40 individuals ; iu 185 1, to 23-4 deatiis per 1000, or 
one death in every 426 inhabitants ; in 1852, to exactly 23 deatbi) 
per 1000, or one in every 43-3 persona; and, in 1853, the mortality 
was at the rate of 22-6 deaths per 1000, or one death in every 44 
inhabitants. The average number of deaths in the 14 years end- 
ing with 1862, is 495, which, with an assumed mean populatjon of 
18.143, gives 27-2 deaths per 1000. or one in every 36-6 persons. 

According to the Kegistrar-General, the annual average rate of 
mortality for the kingdom, from 1843 to 1852, is, in towns, 25-8 
per lOOO.and in the country districts, 20-3 per 1000 persons. 
These figures shew that, prior to 1850, the rate of mortality in 
Whitehaven was not only absolutely excessive, but relatiTelj so to 
that of the principal towns in England. 

The tables showing the annual, monthly, and maximum daily 
fall of rain at Seaihwaite, m the heart of the English Luke Dis- 
trict, during the last nine years, require very little comment. The 
greatest fall in trny year was 160-9 inches, in 1847, — the least, 
113-7 inches, in 1853. 

The greatest mo7itkly fall was 32-83 inches, in December 1852. 
The greatest depth measured in 24 /tours was 6-62 inches, in No- 
»ember 1845; and, in 48 consecutive hours, 9-62 inches, i 
26th and 26lh of November, 1845, and 9-74 inches on the Sth 
9th of October, 1846. 
Thb Obsehvatorv, Whitehaven. 
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The Great Auk still found in Iceland. 



The Great Auk {Gar-Fogel, Sw. ; Alca impennis, Lini 
This retnarka,ble bird — the largest of ita tribe, being the 
of the common tame goose — which at no period of its exist- 
ence ia able to fly, resemblea greatly the penguins of the 
Bouthem hemisphere, the link between birds and ampbi- 
biouB animals. Although at one time, according to ancient 
authors, it belonged to the Scandinavian fauna, it L-annot 
now be considered as entitled to a place there. The last 
heard of on the coast of the peninsula was killed in the Cat- 
tegat, near to the town of Marstrand, some fifty or sixty 
yeara ago. About the same period, Denickeii tells 
was sbot in the harbour of Keil, in Holstein. 
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According to Graba, the Great Auk has not been seen in 
Greenland, Iceland, or the Paroe Islands of late years ; and 
the author of an article in the Edinburgh Cabinet Library, 
who cites Graba. says that " the race may now be regarded as 
extinct." English and Swedish naturalieta, as respects the 
conntries in question, seem to have come pretty much to the 
same conclusion. But this is incorrect ; for on parts at least 
of the coast of Iceland it is still to be met with. This is 
more especially the case on the so-called Geirfugle-SJcyaer 
(Danish), or Great Auk-Skar ; on which, however, so fearful 
a surf is said constantly to beat, that it is rarely, excepting at 
imminent risk to life, that a landing can be effected. 

In the year 1813, a colony of these birds, we are told, 
were here observed by a passing ship. A boat was at once 
despatched to the spot, and no fewer than twenty were cap- 
tured on their eggs, all of which were carried to Reckravig. 
One of the birds was afterwards stuffed, but the others were 
eaten. In 1814, again, eight individuals were killed on a 
flat skar, on the west coast of Iceland. In 1818 a single 
one was taken at a place in South Iceland, where several 
others were also observed. In 1823 two old birds were 
killed on a skiir near to Orebakke, and both were sent to the 
Royal Museum in Copenhagen. In 1829 a pair, male and 
female, were killed on the Geirfugle-Skyaer, whilst coura- 
geously defending their two eggs (they usually lay'but one). 
The birds are now in the possession of the apothecary Meeh- 
lenburg, at Flensborg. Still later, in 1832, at least ten were 
killed on a skar near to Iceland. In the year 1834, three 
birds and three eggs were brought to Copenhagen from that 
island. In 1844 two birds and two eggs also reached this 
city from the same quarter. People whose word is to be 
relied on, KyaerhoUing tells us, have informed him, that 
birds have subsequently been seen off the coast of Iceland ; 
but although a large reward has been offered for both birds 
and skins, no one has had the courage to land upon the skar. 

From the above account there can be little question as to 
the Great Auk still existing in some numbers on the coast of 
Iceland ; and I doubt not that we shall one day hear of some 
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of our enterpriaing countrymen having overcome all d 
tifS, and returning borne with a rich booty. 

The egg of the Great Auk (occasionaUy it lays two, as it 
would seem from the foregoing) is about the size of that of a 
evran, and in shape it resembles that of the Foolish Guille- 
mut, hut is less pointed. The gi'ound colour is dirty whit«, 
tinged with yellow, marked, especially at the thicker end with 
black 'gray and brown blotches and streaks. — L.Lhtfd'» Scatty 
ilinavian Adventures, vol. ii., p. 496. 



On the Food of Man tinder different conditions of Age a 
Employment. By Dp Lyon PLAyPAltt, C.B., F.B.S." 

The author commenced by adverting to our very imperfe(| 
acquaintance with the statistics of food. We are stilt igi 
rautregarding the quantity of the different proximate constiMj 
L enta of aliment necessary for man's sustenance, even in t 
r healthy and normal condition. If the question were asked-^ 
) How much carbon should an adult man eonaume daily! — 
I there would be acarcely more than one reliable answer, vix., 
I that the Boldiera of the body-guard of the Duke of Darmstadt 
[ eat about 11 oz.j of carbon in the daily supply of food. 

If, again, the question were aaked — How much Besh-form- 
I ing matter supports an adult man in a normal condition! — 
1 no positive answer could be given. Even, as respects the 
I relation between the carbon in the flesh-forming matter and 
that of the heat-givera, we have no reliable information. It 
is true that certain theoretical concluaiona on this head have 
been drawn from the composition of flour, but no real statis- 
tical answer deduced from actual experience exists. 

When we inquire into the cause of our ignorance on 
thcae points, it is found that the progress to knowledge is 
surrounded with difhculties. Neither chemistry nor phy- 
siology is in a sufficiently advanced state to grapple satis- 
factorily with the subject of nutrition. For example, we 
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know that albumen in an egg is the Btarting-point for a 
whole seriea of tissues; that out of the egg come feathers, 
clawB, fibrine, membranes, cells, blood, corpuscles, nerves, 
&c.> but only the result is known to ua ; the intermediate 
changes and their causes are quite unknown. After all, 
this is but a rude and unsatisfactory knowledge. Hence, 
when we approach the subject it is only to deal with very 
rough generalities. Admitting that the experience of man 
in diet is worth something, it is possible to arrive at some 
conclusions by the statistical method, — that is, by accepting 
experience in diet, and analyzing that experience. Take, for 
example, the one general line of pauper diet for the English 
counties placed in the table at the end of this notice. The 
mode of arriving at the result of experience, in the case of 
paupers, was to collect it from every workhouse in the king- 
dom, and then to reduce it to one line. But the labour of 
this is immense. In the preparation of this one line the fol- 
lowing work had to be performed in acquiring the data : — 

Number of Unions applied to, . . . 542 

Number of explanatory letters sent to thoni, . 700 

Number of calculations to reduce tlie results, . 47,693 
Number of additions of the abora calculatione, . 6,868 
Number of extra hours, heyond the ojiea hours, 

paid to a clerk for the reduction, . . 1,248 

The statistical method, besides being very laborious, is 
extremely tedious, and has thus deterred persons from en- 
countering it. In giving, therefore, an example of some of 
the results which have been collected within the last few 
years, they will represent much labour, but very little or no 
originality. 

The lecturer then alluded shortly to the conditions in 
nutrition, which must be borne in mind in looking at these 
results. It was now admitted that the heat of the body was 
due to the combustion of the unazotized ingredients of food. 
Man inspires annually about 7 cwt. of oxygen, and about 
Jth of this burns some constituent and produces heat. The 
whole carbon in the blood would thus be burned away in 
about three days, unless new fuel were introduced as food. 
The amount of food necessary depends upon the number of 
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respirations, the rapidity of the pulsations, and the relative 
capacity of the lungs. Cold increaBes the number of respira- 
tions and heat diminishes them ; and tlie lecturer cited well- 
known cases of the voracity of residents in Arctic regions, 
although he admitted, as tm anomaly, that the inhabitants of 
tropical climates often shew a predilection for fatty or car- 
bonaceous bodies. He then drew attention to the extra- 
ordmary records of Arctic dietaries shewn in the table, which, 
admitting that they are extreme cases, even in the Arctic 
regions, are nevertheless very surp rising. 

Dr Playfair then alluded to the second great class of food 
ingredients, viz., those of the same composition as flesh. 
Beccaria, in 1742, pointed to the close resemblance between 
these ingredients of flesh, and asked, " Is it not true that we 
are composed of the same substances which serve as our 
nourishment? " In fact, the simplicity of this view is now 
generally acknowledged; and albumen, gluten, caseine, &c., 
are now recognised as flesh- formers in the same sense that 
any animal aliment is. After allndiug to the mineral ingre- 
dients, attention was directed to a diet-table, which contained 
some modifications, but was based on the one published in 
the AgHeuUural Cyclopaedia under the article Diet; the 
table as shewn being used in the calculation of the dietaries. 

The old mode of estimating the value of dietaries, by 
merely giving the total number of ounces of solid food used 
daily or weekly, and quite irrespective of its composition, 
was shown to be quite erroneous ; and an instance was given 
of an agricultural labourer in Gloucestershire, who in the 
year of the potato famine subsisted chiefly on flour, consum- 
ing 163 ounces weekly, which contained 26 ounces of flesh- 
formers, "When potatoes cheapened he returntid to a potato- 
diet, and now ate 321 ounces weekly, although his true 
nutriment, in flesh-formera, was only about 8 or 10 ounces. 
He shewed this further, by calling attention to the six 
pauper dietaries formerly recommended, to the diflPerence 
between the salt and fresh meat dietary of the sailor, &c, 
all of which, relying on absolute weight alone, had in reality 
no relation in equivalent nutritive value. 

Attention was now directed to the diagrams exemplifyiog 
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dietaries. Taking the soldier and sailor as illustrating 
healthy adult men, they consumed weekly about 35 ounces 
of fleah-fomiers, 70 to 74 ounces of cai-bon ; the relation of 
the carbon in the flesh-formers to that of the heat-givei-s 
being 1:3. If the dietaries of the aged were contrasted 
with this, it would be found that they consumed less flesh- 
formers (25 — 30 ounces), but ratlier more heat-givers (72 — 78 
ounces) ; the relation of the carbon in the former to that of 
the latter being about 1 : 5. The young boy, about ten or 
twelve years of age, consumed about 17 ounces weekly, or 
about half the flesh-formers of the adult man ; the carbon 
being about 58 ounces weekly, and the relations of the two 
carbons being nearly 1 : 5^. The circumstances under which 
persons are placed influence these proportions considerably. 
In worlthouses and pi'isona the warmth renders less neces- 
sary a large amount of food-fuel to the body ; while the re- 
lative amount of labour determines the greater or less 
amount of flesh-formers. Accordingly, it is observed that 
the latter are inci-eaaed to the prisoners exposed to hard 
labour. From the quantity of flesh-formers in food, we may 
estimate approximatively the rate of change in the body. 
Now, a man weighing 140 lb. has about 4 lb. of flesh in 
blood, 27^ lb. in his muscular substance, &;c., and about 
5 lb. of nitrogenous matter in the bones. These 37 lb. 
would be received in food in about eighteen weeks ; or. in 
other woi-ds, that period might represent the time required 
for the change of the tissues, if all changed with equal rapidity, 
which is, however, not at all probable. 

All the carbon taken as food is not burned in the body, 
part of it being excreted with the waste matter. Supposing 
the respirations to be 18 per minute, a man expires about 
8-59 oz. of carbon daily, the remainder of the carbon appear- 
ing in the excreted matter. 

In conclusion, Dr Playfair explained how the dietary- tables 
elucidated the various admixtures of food common to cookery, 
and how they might even be made to bear on certain national 

I characteristics, which were in no small degree influenced by 

I the aliments of diffei-ent nations. 
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Examples of JKelari/t m^ 






Weight 

(nOUBDO 
pVWHk. 


. 


tnetna 
N-.l«»«, 




DIETABIBH OF SOLDIEKS AND SAILUBB— 










BngliBh Soldier 


378 


36-15 


127-18 






Do. InlndU .... 


261 


3418 


103-19 






English SttUor (Fraah Hrat) 


302 


34-82 


102-89 






1)0. (Salt Me>0 .... 


290 


40-83 


132-20 






Dutch Soldier, in War 


198 


35-21 


102-08 






Do. in Peace . 


3S3 


24H2 


106-80 






French Boldiw 


a*7 


33-24 


127-76 






BavoriBD do 


21s 


21-08 


102-10 






llejBian do 


423 


23-0 


136-0 






DIBTABIK8 Of THB YOCNQ— 












Chritt'B MogpiUd, Uertford . 


216 


17-16 


61-27 






Do. Loodon . 


242 


17-27 


76-82 






ChBlnea Hoapital. Boys' School . 


216 


12-89 


93-28 






Greenwich Hiwpital, do. 


231 


18-43 


86-73 






DlBTAIHES OF THE AgBD— 














S69 


24-46 


132-21 






Chelfea do 


382 


29-BS 


112-64 






OiUflspla's noa|>ital, Edinburgh . 


15S 


21-02 


gs-32 






Trinity Hospital, do. 


192 


19-63 


87-34 






Old Pacper Dibtabies— 












CiMFSl 




20-21 


88-61 






„ 2 ..... , 




11-96 


89-39 






„ 3 




15-78 


99-88 






„ * 




19-22 


116-84 






„ 6 




15-49 


96-51 






„ 6 




14-67 


8803 






Avftaffe of all E„gli,k Co«mie> in 1851 




22-0 


800 1 






St Cuthbarfs, Edinburgh . 


-17 r, 


14-80 


S9-3HH 




City Workhouse, do. . . . 


107 


13-30 


49-9^H 




EBOL18U i^HISON DlETAKlES— 






^H 




aas9 2, Male 


206i 


15-28 


111-86 ^ 




„ 3, do 


276 


18-26 


123-60 






271J 


20-97 


126-9ft, ^ 




„ 6, do 


326 


30-29 


130-57^|H 




Ben DAL PnisoH Dibtasibb. 






<■ 




Son-Labouring Comicti . 


221 


18-43 


163- lej^ 




Working Convicts .... 


296 
lOTi 


28-16 
12-70 


191-1! 
135-86 


1 




BOMBAT PH.1BOB DIETARIES— 






All Classes of I'risonersnoton hard labour 


182 


28-00 


101-50 


\ 




Hard Labour 


224 


35-B3 


ISe-SO'^H 




AaOTIC AND OTHEI DIETARIES— 






^1 




Esquimani ...... 




2SO-0 


ISSO-O^^H 




YMut 




999-0 










6T4-0 






Hottentot 




424-0 


400-O^H 




Api-ieultural Labourer, England 


\a3-6 


\ i&eA 


us-s^l 


1 Do. do. 


\ \\V6 






/ Do. India 


\ 5.\at: 


\ Wft^ 


V^H 





(liferent conditions of Age and Employment, 
shewn in the Diagrams. 



70-77 
85'25 
62-45 



72-43 

7803 
71-39 
67-30 



Spacial Return obtttined. 
LlEBIQ. 



Sppcia! Returns obtained. 



lent by the Coor-lj 



Special Keturnn. 

Convicted PpieonerB OKoeediiig 7 dajB, 

hut not excflfdlng 21 days. 

; Convicted PriacnflrB,harillnliour,euieed- 

( ingaldajB, but not more than Bweeks. 

' Convicted PriBoners, hard labour, above 

6 weeks, nnJ not more than 4 month)-. 

Convicted ri-isoners, bard labonr, for 

tenna aiceeding 4 montbB. 



From in form a 
India House. 


on Bupplied from the 


■These probably 
represent ei- 
treme cases 

by the fol- 
lowing au- 
, thoritics. 


l-Roes. 1833, p, 448; 
Parry, 1823,p. 413; 
('(Khrane, p. S5S; 
Stti-itcheff. Barrow, 
pp.lSB,2S8; Rich- 
nrdaon, vidt Agric. 

L Cyc, artide JWM. 


GloueesterabirB 
DorseteUie 
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Deeeription of Two Caves in the North felaiul of Neu 
Zealand, m which were found Bones of the large extiru 
wingless Bird, called by the Natives, Moa, and I 
turalists Dinomis ; with aome ffeiieral ObservaHotu i 
tMs Genus of Birds. By Aethdr S. Thomson, mJ 
Surgeon of the 58th Regiment. Communicated by i 
Attthor. 

Narrative. — In the month of February 1849, I i 
panied Lieutenant Servaiites, of the Gth regiment, ' 
Henderson, Eoyal Artillery, and Lieutenant Clark, 
Engineers, in search of a cave said to contain the I 
of the Moa. Almost fifty years had elapsed since onr ^ 
an old woman, had seen these hones. The place of the o 
and the bones, were perfectly familiar to her mind, as i 
had seen them when a girl, but the face of the country h 
evidently changed considerably since that period ;- 
had grown up where ferns had formerly grown, and fera ^ 
now growing where trees then stood ; so that after search! 
about for a whole day, the old lady was obliged to ackn 
ledge that she could not find the cave, and we returned 1 
Auckland without accomplishing tite object of our joomey.fl 

In September 1849, I accompanied Captain Kenden 
and Lieutenant Servantes on another trip for a similar a 
JL'ct ; on this occasion we were successful in finding a c 
and a quantity of Moa's bones, among which were sevei 
almost entire skulls, and the beaks of some of the lar^ 
birds, and a bone like a humerus. These specimens i 
given to His Excellency Sir George Grey, Governor of Nq 
Zealand, who transmitted them, I believe, to Professor Oweb. 
1 have been several times asked for a description of the c 
but OS our visit to it was a hasty one, and as all my fel 
travellers to whom I might have applied for assistancs I 
this matter had left the country, I was obliged to ackna< 
ledge my inability to give a satisfactory account of the c 
This I regretted very much, because the New Zcalanders a 
exceedingly jealous of shewing or allowing any place to \ 

* Ad ucGOuDt Df theae bonoa is given, I 
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tome known, which they have an idea ia curious, without 
payment ; and when I recollected the difficulty and the delay 
that we had experienced in finding the cave hefore, I knew 
that I could not find the place again without assistance, and 
a native of Auckland had refused to conduct me to the cave 
because the bones that were in it had been sold to a Euro- 
pean, and I was aware that several bones from that cave had 
been sold at an extravagant price at Taranaki ; consequently 
the place was, to the few who knew it, a species of gold mine. 

I was anxious, however, to try and find the cave again ; 
80 partly with this object in view, and also to visit Taupo, I 
set out with Major Hume and Captain Cooper of the 58th 
regiment, in October 1852. We directed our steps to Pa- 
rianiwaniwa, a village upwards of a hundred miles from 
Auckland, near to which the Moa cave is situated. 

When passing through a forest between Raraoraro and 
Rotomarama, we were overtaken by a native driving a pig. 
We knew him to be partial to Europeans, because he had a 
gun-Bwivel hungfi-om a hole in his right ear, as an ornament, 
and he had on his feet a pair of Blucher boots, which, from 
their dilapidated condition, were evidently worn more for 
ornament than use. After keeping up with him for some 
time, chiefly to admire how he got his pig through a most in- 
tricate path in the wood, tlie animal appearing to understand 
perfectly what he said, we entered into conversation about 
the price of his pig ; and we asked him if he knew any caves 
near his village, which contained Moas' bonea. This question 
made him stop, and turn round aud look at us all. It would 
he something like asking a pig-driver near the quarry in Til- 
gate Forest in Sussex, if he had ever heard of the fossil re- 
mains of the Iguanodon Hylaosaurus, and other stupendons 
creatures made known to us chiefly by the industry of Dr 
Mantell. The English pig-driver would likely infer that the 
querist had escaped from a madhouse, because he was ask- 
ing about things which he had never heard of ; but not so with 
the New Zealander, acquainted with every tree in the forest, 
and every insect in the ground : he at once comprehended the 
question and replied, " I will shew you a cave which contains 
Moas' bones, for two sticks of tobacco." 

Tbe day after our arrival at the \U\a.g« oi 'S^.oV^wia.TMSv'i). 
vol.. LVt. NO. OXir. — APRIL 1854. "5 
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was Sunday, and one of our party went to prayers with tiie 
natives. In the evening our tent was filled with visitors, 
and early on Monday morning onr party started for Maneiii, 
where we breakfasted. 

General Description of the Country in which the Caves are 
found, — On the western coast of the north island of New Zea- 
land, between the Mokau river and Taranaki, on the south, 
Kawhia on the north, and extending inland with occasional 
breaks to the Waipa river, there is an extensive district, 
chiefly composed of marine limestone. The formation is 
found in some parts on a level with the sea, and in other 
parts it has been elevated by volcanic action into mountain 
ranges and districts upwards of a thousand feet above the 
oceanic leveh The rock occurs in strata. The stratifica- 
tion is sometimes twisted and broken, with bold cliffs and 
chasms of calcareous rock, presenting a highly picturesque 
effect, seen on passing along the path from the Waipa river to 
Farianiwaniwa. I could not ascertain the nature of the rocks 
upon which the limestone rests, but above it, in many places, 
there is nothing but alluvial deposits of earth, clay, sand, 
&c. At the bottom of the valleys the quantity of this aqueous 
deposit is very considerable ; hut occasionally on the slopes 
and sides of the hills, the limestone crops out in well-marked 
strata, presenting to the eye at a little distance the appear- 
ance of an old Gothic castle in ruins, or an ancient grave- 
yard. With these exceptions, the hills present a smooth and 
rounded form, very unlike the volcanic hills in the neij 
bourhood. The soil on this limestone formation is 
with ferns, and occasionally large dense forests of trees. Tl 
are numerous caves, and grottoes, and cells, all over 
district. Streams of water are seen to disappear between 
limestone rocks, and suddenly to reappear ; fissures are found 
in which no erosions from water can be traced ; but in all 
the caves and cells that I examined there was evidence of a 
rent, and also of watery erosion. These caverns in the 
earth have been long known to the New Zealanders in this 
part of the country ; and near Sawhia tliere is a cave which 
was the burial-place of the Ngatitoas, tlie tribe of the great 
Sauparaha. Dieffenb&cKcoosiiCTayft&^tlifttmtatane fon^M 
tion belongs to the tertioi^ «ev\e%. ,^M 



land 

i 



Description of the Anaotemoa Cave. 271 

Description of the Cave called by the New Zealanders Te 
Anaotemoa, or the Cave of the Moa. — This cave ia situated 
near the summit of a, small hill, about a mile and a half ia a 
south -we Bt«rly direction from tlie village of Parianiwaniwa. 
The settlement is seventeen miles from Honi-Paka, a place 
on the Waipa river. The country in the neighbourhood of 
Parianiwaniwa is about a thousand feet above the level of 
the sea. Parianiwaniwa signifies, in the Maori language, 
" the precipice of the rainbow." The cave of the Moa is in a 
limestone hill, with two openings, — one towards the north-east, 
and the other towards the south-west. The north-east open- 
ing has evidently resulted from the falling in of the roof, and 
isapparentlyof a recent occurrence; the south-west entrance 
is fourteen feet high, and ten feet broad, and covered over 
with trees and bushes, which we had to break down be- 
fore we got an entrance. The cave ia 165 feet long, the 
greatest breadth 28 feet, and the height 60 feet. The roof 
is oval, and numerous stalactites drop gracefully from it, 
Jiving a cathedral -like effect to the whole. The cave is some- 
thing in the form of a crescent ; one part of the floor is 
covered over with calcareous spar ; another part with a large 
deposit of soft stalagmites ; and that part of the floor farthest 
distant from the south-weat opening is covered vrith earth, 
limestones, and mud, which appear to have fallen down when 
the roof of the cave gave way, which now forms the north- 
east opening. 

It is under this earth, and the soft deposit of carbonate 
of lime, that the Moa's bones are found. At the south-west 
entrance there is a mound of earth which has either fallen 
from the roof, or been washed in. The air of the cave is 
colder than the atmosphere, and the bottom or floor descends 
as you proceed from this entrance. There was not much 
dropping of water from the roof when we were there, but 
this must have been very considerable at one time, to have 
produced the large deposit of soft limestone which we saw in 
some places. The limestone in the cave is of a dark colour, 
and there is a shallow pool of water in We of the side gal- 
leries. All the bones we got were obtained from under the 
earth, which had fallen down, and partially imbedded them 
in the soft limestone ; but it wou\d Te(\\\vtft s^-^w^ ia.-j^ 
Jaboar of a nnmber of men to cVear ovi\, V\ie \K.\.\,Q\Si ^'i. "^i* 
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cave properly, in order to see what bonefi it contains ; but so 
far as we saw there were no bones of menj or other animals 
(except Moas), in it ; nor any marks of fire, sculpture, noy4 
figures of any description on the walla of the cave. 

It is evident that this cave has been long known to tht 
New Zealandera ; the very name, " the cave of the Moa," 
suggests to the mind the question. Was that name given to 
it because Moas lived in it, or because it contained large 
quantities of JToaa' bones 'i My own opinion is, that it def" 
pived its name from the latter circumstance ; for we vreT^f 
told on our first visit, that the Maoris were in the habit of 
resorting to this cave to procure the skulls of the Moas, to 
keep the powder which they used for tattooing. We only 
got four skulls in this cave, and the scarcity of them was 
accounted for by their use in former days as powder-holder a. 
There was nothing to lead us to think that these bones had 
been deposited in the cave by water, for we found a remnant 
of almofit every bone in the body, from the spine and the 
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1 to the last bone of tlie toes ; the 



bones belonged both to the ^--^est and also to the smaller 
species of Moas. The animals ev^.^jntly came to this cave 
to die. The cave, in the first instance ^^^g probably a fis- 
sure in the stone, but from the appearanc?^^ walls, and 
from there being numerous small cavities cS^^jjj^j^tjjjg 
■with each other, I think its formation may have b\aBsi3ted 
I by the erosion of water. The bones we got in tbi^J 
) the appearance of having been exposed to the air; 
them were incrusted with limestone, and in some i 
the cancellated structure was filled with earth and c 
of time ; some of the bones had a more recent-like apjl 
ance than others, and the perfect edges of some of the c 
cate processes shewed that they had been exposed to lit^ 
rolling : there were few long bones in the cave ; and o 
asking what had become of them, we were told that thej 
had been taken away to be made fish-hooks of, such being 
the practice in former times, before the introduction of iron. 
A sketch of this cave accompanies this paper.— (Plate II.) 

Description of the Cave called by the New Zealandera Te j 
Jinaoteataa, or tU Cam oj the SpVHt ; ™ ™1^V>. MoW bone« \ 
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tleoient of Rotoraarama, on tlie path leading to Raraoraro, 
It 18 situated at the bottom of a hil!, in a stratified rock, 
the entrance to which is 25 feet high, and 18 feet broad, of 
an oval form, and in appearance something like the gateway 
of an old castle. A thick foliage of slirubs conceals the 
entrance, and a dark green creeper adheres to the limestone 
rock, and covers the opening. The cave extends in a tor- 
tuous direction underneath the hill for upwards of a mile, 
and consists of several different passages. We reached the 
end of one of these passages after having traversed along 
for half a mile, according to measurement; but the largest 
we left unexplored. From the top and sides of the cave 
there are numerous stalactites — some of them six feet long, 
and composed of transparent calcareous spar, while others 
had a red tint- In that part of the cave which we explored 
there were three openings in the roof, at different places, of 
from ten to fifteen feet each in circumference, through which 
light was seen streaming in, one hundred and fifty feet 
above the head. Immediately below these openings there 
were heaps of wood and debri's shed down from the aur- 
fafle ; but these openings did not throw much light into the 
cave, 80 that even during the day the cavern was perfectly 
dark. There are numerous spacious chambers, picturesque 
galleries, grottoes, and cells, in different parts of the cave. 
The height of the roof is fifty feet in some parts, and in other 
places not more than ten feet; the breadth varies from 
twelve to forty feet. I saw no living creature in the interior 
of this cave but a few glow-worms, which adhered to a high 
dome-shaped part of the roof, and presented the appearance 
of the starry firmament. The floor of the cave is made 
vp of different materials ; parts are composed of calc-spar, 

•a-rts are covered with a thick crust of soft limestone depo- 
sd from the overcharged water ; and there are many large 

lasses of limestone which have fallen from the roof. There 
also large pools of stagnant water in some parts of the 

iTe, and a subterraneous stream of water runs through a. 
leHain portion of the cave, and then disappears under the 
""•ck. There was no opening at the other extremity of the 
opposite the entrance, but there was an opening at the 
^A of one of the passages, which waa aVtutisA. \i\ad«.si -ai^ 
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with earth, and the water in the cave bad a aweet taste. 
Th«% was DO evidence of art about tfaia cave, bat 1 saw 
large pieces of charred wood on the Boor, which I found, on 
ioqairy, was burned three years before, when the natives ob- 
tained some of the Moa's bones, which they sold to as at 
Farianiwaniwa- The cave appears to have been formed b; a 
fissure in the rock, the erosion of water, and by the falling 
down of the sides and roof. No plants were seen growing 
in the cave, and no shells were found ; the air was good, 
although colder than the external atmosphere. 

The Moa's bones which were procured from this cave were 
found, some under the sand, some in crevices and comerst 
and some under the limestone Boor. They were broken, and 
shewed evidence of having been rolled; but we were after- 
wards told (when they refused to let ns visit the cave again) 
that bones are to be found in the farthest extremity of the 
cave, under sand and soft limestone, and that the natives had 
obtained many bones here some years ago, which were 
burned because they saw no use of them. Among them was 
the pelvis and spinal column all adhering; several of the 
bones we got were covered with a crust of limestone. In a 
crevice of the cave, in one of the galleries, slightly covered 
with sparry limestone, we picked up a most perfect skull 
and a few bones. This skull is unknown to me. It diflfers 
from all the Moa's skulls that I have seen, although I think 
it belongs to the genus Dinomis. I shewed it to Governor 
Grey, who informed me that he could not say what bird it 
was the skull of I have transmitted it, therefore, with this 
paper, for examination.* 

1 have already mentioned in the narrative, that we w( 
unable to visit this cave a second time, to prosecute onr 
researches ; but I have little doubt, if this were properly 
gone about, many bones would be found there ; for perhaps 
the Moas resorted to this cave as a place of refuge. All the 
bones that we got here had been evidently washed from the 
interior of the cave, or into the cave by water. 

Before the introduction of Christianity, this cave — -" the 
cave of the Spirit of God " — was held in the greatest ten-or 
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by all New Zealanders, The love of money made some 
Christian natives conquer their fears, and enter the cave 
three years ago to look for Moas' bones ; but the examina- 
tion was apparently made in a very hasty and imperfect 
manner. It was in such gigantic caves as this, that the 
richest harvest of fossil and Bnb-fosail bones have been found 
in Europe, South America, and Australia. 

History of the Discovery of the Bones of the Moa, and 
the Characters of the Genua Dinomis. — In the late Sir Ro- 
bert Peel's gallery of " modern worthies " at Drayton Manor, 
there hangs a portrait of Professor Richard Owen, and in his 
hand is depicted the tibia of a Moa. This is a just and ap- 
propriate connection ; for to the original mind of Mr Owen 
the world is indebted for the first hint of the existence of 
this gigantic bird- The discovery was made in this manner. 
In 1839 a Mr Rule lent Professor Owen a part of the thigh- 
bone of a Moa, which had been obtained in New Zealand, 
and from this single fragment he drew up a wonderfully cor- 
rect notice of the bird. This memoir was sent out to New 
Zealand, and distributed among some of the misaionariea. 
In the Tasmanian Journal* for 1843, there appeared a 
very excellent account, by the Rev. Mr Colenso, of some 
Moa's bones which he had obtained in New Zealand ; but I 
was struck, on reading this paper, to find no mention made 
of Mr Owen's memoir, which was entitled "Notice of a 
Fragment of the Femur of a gigantic Bird in New Zealand." 
Since then Professor Owen has contributed, in several papers, 
observations on the Moa, which papera were founded on the 
collections of bones sent to England by Archdeacon W. 
Williams, Dr Mackellar, Mr Percy Earl, Colonel Wakefield, 
Mr Walter Mantell, and others. It is worthy of mention in 
this place, that not the least curious object in the Museum 
of the Royal College of Surgeons in London is the skeleton 
of this feathered giant, built up from some of these materials 
by Mr Owen. 

The Moa belongs to the Struthious order of birds, a family 

• Thie jobirniJ wbs originawil bmJ Bumwtcd liy 3ir John Franklin, when 
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distinguiBlied by Laving very short or rudiment 
and masBive legs. In their habits they arc stric 
trial ; and this will be at once comprehended, wl 
tion that in thia order we find the Ostrich, the ( 
the Rhea, the Emu, the Apteryx, and perhaps the 

Bonea of five different species of Moas have b 
in New Zealand. The scientific term Dlnomia ia 
a general term to the whole of them ; and we ha 
nornis robuatus, Dinomia atruthioides, DiQ(H^is < 
BiDornis curtus, and Dinorois didiformis. But 
found in New Zealand, side by side with the la 
bones, the bones of other birds nearly allied to 
although of lesa magnitude. The New Zealanden 
all Moas' bonea ; but naturalists denominate the 
the bones of the Palaptyrix, the next as the A 
which there are two species, and the smallest bones 
the Notornis; and those who are curious abou 
tinguishing features of each, I beg to refer to 3 
papers. A specimen of the last species of these 
caught alive in a remote, unfrequented part of 
island of New Zealand, in 1S50, by some sealers 
alive for several days, and afterwards killed and e 
fortunately, the skin of this interesting bird, the lin 
tlie living and the dead, the last perhaps of a r. 
with the gigantic Moas, was preserved from dest 
Mr Walter Mantell, commissioner of Crown Lands 
ton ; and facing the title-page of Dr Mautell's 
work on " Petrifactions and their Teachings," tl 
engraving of this bird, now denominated with gre 
and propriety Notornis Mantelli. 

The largest species of Moa — Dinomis robustui 
posed to have stood ten feet six inches in heig 
think this is under the mark, for I saw the compl 
a Moa put together (in a magnificent collection of 
the possession of Sir George Grey, which were unfi 
destroyed in the conflagration of Government Housi 
and the head of the femur or thigh bone was six 
the ground. As the ostrich ia seven feet higt 
the head of its femur is about half the height o 
J do not think (knowing t\\a.t \.\ve Vt^a o? i\i.« ot 
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reckoned to be proportionally longer for its height than 
those of the Moa) I am wrong in concluding that the Moa, 
whose inferior extremity I saw put together, must have 
stood, when alive, about thirteen or fourteen feet high. The 
Moas were nnable to fly, aa their rudimentary wings were 
incapable of raising them from the ground, and the only 
bone that I have seen which I took for the humerus was 
Bent to Professor Owen, and it waa but a small one. The 
Moa had three toes on each foot, and some New Zealanders 
describe the domestic cock as being a perfect picture in 
miniature of that bird. The feathers of the Moa are de- 
Bcribed as having been most beautiful, which would lead us 
to infer that they were of various colours, for Maoris are 
all fond of gaudy colours ; the bones of the legs of the Moa 
were filled with marrow, and not with air like other birds ; 
portions of the eggs of the bird have been found among their 
bones, of a sufficient size to afford a chord to estimate the 
probable size of an entire shell, and the conclusion Is, that a 
bat would have been a proper-sized egg-cup for a Moa's egg. 

Places on New-Zealand where Moas' boneshave been/ound. 
— In the middle island Moas' bones were found by Percy 
Earl, Esq., at a place called Waikouaiti, seventeen miles 
north of Otago,* in a swamp which is almost submerged 
under the sea, and only visible at low water. Mr Walter 
Mantell conceives it to have been originally a swamp or 
morass, in which flax [PhoTtnium tenax) once grew luxuri- 
antly. Some of the largest bones and finest specimens have 
been obtained from this part of the country. 

In the north island, Moas' bones have been found in the 
beds of rivers, running from mountain regions of the interior 
into Hawk's and Poverty Bays ; the collection of bones sent 
to England in 1842 by Archdeacon W. Williams, were ob- 
tained from this district, and also those described by Mr 
Colenso ; and bones have been found by Mr Walter Mantell 
at the mouth of a stream called Waingongoro, which empties 
itself into tlie sea about sixty miles to the south of Taranaki. 
The bones were imbedded in a sand flat, were very nume- 

• Mr Edward Shnrlland, in bis work oDtitled the '■ Southern Settlements of 
New ZealBjid. ISr)!,'' gives a Terj good occnunt, with n map, of tho baj and 
river of WBikouaiti. 
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roufl, and moat of them were as soft as pipe-clay. On a bluff 
near the embouchure of the river, Mr Mantell saw the sand 
flat strewn with bones of men, moas, and other birds. They 
had probably been brought down the stream, and ori^oally 
cMvered over with sand, which sand had been drifted away 
when he saw them. Moa»' bones have also been found by 
Mr Mantell near the above place, in circular holes contain- 
ing bed^ of ashes vith charcoal. ISloas' bones have been 
found by myself in two caves in the mountain limestone 
formation, near the western coast ; and I have seen bones 
which were brought from other caves in this district. There 
is a volcanic hill called Hikerangi, near Tuhua, thirty miles 
firom the Taupo Lake, near the top of which, I was informed, 
there was a cave which contained Moas' bones. DieSenhach 
mentions that the Kev. Mr Taylor found bones in a rivulet 
near Whanganui, which flowed from a mountain called 
Hikerangi. I purchased bones at Rotoaire, which were 
found in a cave on the hill between the lake and Taupo ; but 
aa that cave was tapued in consequence of its being a place 
of sepulture, the natives would not conduct nie to it. Ab 
Kickawa, near the south end of the Taupo Lake, the pa ij| 
the great chief Te Heuhea gave me a metatarsal bone, whlal 
he told me he had found among the seoriaa rock, on a Mil 
near Taupo ; and I have seen the femur of a Moa which was 
found in the sand at the mouth of the Waikato river, which 
river has its origin or spring in the Taupo Lake. No bonei 
have ever been found north of Auckland. 



Are all the gigantic Moas exlinct ? — There are a few New 
Zealanders who believe that some of these feathered giants 
still tread upon the earth ; but to prevent the least charge 
of credulity from being brought against myself, I shall not 
insert any of the stories which I have heard from the natives 
on this subject, because they all possess more or less the air 
of fiction, and none of them the least appearance of fact. 

There are also Europeans in Now Zealand who believe 
that Moas are still in existence in some of the remote and 
unfrequented wilds of the middle island; but such storii 
are unsupported by any evidence of a credible nature. 
European informed Mv Colenao, in 1842, that a Mi 
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then liying in the snow-capped hills above Cloudy Bay, and 
that two Americans, who resided in the neighbourhood, 
equipped themselves with fire-arms, and proceeded in pur- 
suit of the monster They hid themselves in a thicket near 
the place where he lived, and shortly after they saw hira 
stalking about in search of food ; but they were so petrified 
with horror at the sight, that they were unable to fire. 

They observed the monster, by their own account, for near 
an hour ere he retired, and were right glad to escape from 
witnessing a meal, where instead of eating they were all but 
eaten. This Moa was described as being about 14 or 16 feet 
high.* Mr Colenso did not place the least credit in this story. 

In a periodical, "f of which only two numbers were pub- 
lished, there is a paper on the geology of New Zealand, by 
the Rev. Mr Taylour, in which it la stated that " he was 
informed by Mr Meurant, a government native interpreter, 
that in the latter end of 1823, he saw the flesh of the Moa 
in Molyneux Harbour, in the middle island, and that the 
flesh looked like bull-beef;" and that he also saw a Moa's 
bone, which reached four inches above his hip from the 
ground, and as thick as his knee, with the flesh and sinews 
upon it. The natives told him that the Moa, whose flesh he 
had seen, was a dead one which had been found accidentally ; 
that they had often tried to snare them, but without success. 
A man, named George Pauley, now living in Foveaus Straits, 
told him he had seen a Moa, which he described as being an 
immense monster, standing twenty feet high ; he said he saw 
it near a lake in the interior, and it ran from him, and he 
ran from it; that he saw its footmarks before he came to 
the river Tairi in the mountains. Thomas Chasseland, a 
man who sometimes interpreted for Meurant, and is well 
acquainted with the Maori language, used to say that he 
also had seen the flesh of the Moa, and at first he thought it 
was "human flesh." 

If these stories were all true, there eouW be little doubt 
that a Moa of the largest breed may still be living in the 
solitudes of the middle island ; and if so, probably some en- 
terprising colonist, from the settlements of Nelson, Otago, or 
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Canterbury, might obtain a living Moa, and realize fame and 
fortune by exliibiting it iu the different capitals of Europe. 

It is painful to ine attempt to tbrow discredit onanystat^ 
ment which has been introduced to the world by the Rev. . 
Taylour ; but if exaggerated stories like these are allowed 
to pass uncontradicted, after being put forward in such ( 
way, they become every year more and more hurtful, becauM 
they increase in weight aa they grow in years. It is, there- 
fore, solely for the sake of truth that I bring forward Mr 
Meurant's story for the purpose of stating that I do not be- 
lieve it. I would not have noticed it at all if it had beea | 
confined to the New Zealand Journal ; but I observe it i 
quoted in a hook of considerable weight.* I knew Mr Meu*a 
rant personally ; he was an old New Zealand sealer, a pecaty 
liar race of men, now almost extinct, born in New SouthJ 
Wales, soon after the settlement of that colony. In earij, 
manhood Meurant abandoned the place of his birth, and 
adopted the adventurous life of a sealer, which he followed 
for many years ; he was an honest, good, intelligent man, 
but much given, as many uneducated travellers are, to the 
marvellous, and many of his stories were connected with the 
middle island of New Zealand. I well recollect, one dark 
night, five years ago, when crossing the Houraki Gulf in a 
very bad boat, that I sat up many hours listening to Mr 
Meurant's curious old stories about sealers and whalers, and 
the changes which time had worked on New Zealand and 
the New Zealanders. It was shortly after the earthquake 
at Wellington, in 1848, that this occurred; and the conver- 
sation turned to it, and Meurant said that the eai-thquakea 
in the middle island were most fearful, and that he had 
seen the tops of the mountains touching each other from the 
violence of their shakings. I told this nest morning to one^^ 
of my companions, and he said. Do you not know that Meu- J 
rant has a strong imagination ? Now, let me be clearlj 
understood, for Mr Meurant is since dead, and cannot defend 
himself. I do not say that the whole of his story about thtj 
gigantic Moa is a fiction, — quite otlierwige; I believe ther^ 
was some slight foundation for it^ most probably t 
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have seen a large Notornis Mantelli. This bird is two feet 
high, and such an animal was caught alive in 1850, — which 
time and Meurant'a fertile imagination may have magnified 
into one of the largest of the feathered giants. I have asked 
aeveral men who knew Meuraot, what they thought of his 
statement ahout the Moa, and they all said that they could 
not bring themselves to believe it. 

For my own part, I never saw or heard of a New Zea- 
lander who had seen a large Moa, nor have I ever seen or 
heard an account of a large Moa having been seen, which 
carried the least evidence of truth on the face of it. That 
the gigantic Moa is extinct^ I have not tlie smallest doubt ; 
but it is still probable that a few more living specimens of 
the Notornis Mantelli may yet be found in the southern 
parts of the middle island of New Zealand. This state- 
ment is made with the perfect knowledge that Sir Everard 
Home, R.N., when commanding Her Majesty's ship "North 
Star," in the Pacific Ocean in 1844, stated that he felt little 
doubt that a Moa (Dinornis) may still be found alive in the 
middle island.* Since that period considerable portions of 
the solitudes of the middle island have been explored by 
Mr Tliomas Brunner, and by officers of Her Majesty's sur- 
veying ship Acheron, and by colonists, from different settle- 
ments in search of roads and grazing districts, but none of 
these have seen the least trace of a living gigantic Moa. 

Js it probable that the Moa once lived on some of the Tro- 
pical Polynesian Islands? — In the Connecticut sandstones 
of the Permian period, in North America, the footprints of 
gigantic birds have been seen.'^ In 1850 the bones and 
eggs of a gigantic bird were found in Madagascar, different 
from the Dodo, hut approaching, although differing from, 
the Dinornis. % Such discoveries suggest the question, 
whether it is probable that Moas may have onco hved on 
some of the Polynesian islands scattered about in the Pacific 
Ocean ? The bones of the bird, it is true, have never been 

• Professor Owen on the Dinornis, Part il, 

t Profeaflor Hitclicoclt. Trans. American Academy of Arts, 1848. 
1 See Trnnslation uf M. GvulFrey St Hilairs's Paper on lome Bones and Eggs 
of a ^gsntie Bird, from the Mudagascar Aiintt\B ot TiaX..ft.\W,, fA, ■iV\. \*,Wi, 



282 Dr A. Thomson on tfii 3foa Caves of .Vew ZeataAd. 

foand in any of these islands, neither have the inhabito 
any tradition about the animal ; but the natives of the Poly- 
nesian islands apply the term Moa to the domestic fowl. Is 
this not a kind of proof that an animal reaemhling the New 
Zealand Moa had lived at one time in these islands ; other- 
wise, how is it to be accounted for that the same race of 
men should in one set of islands call a domestic fowl a Moa, 
and in another island confine the term Moa to the large 
struthious order of birds known to naturalists a^ the Dinor- 
nis ? This is an important point in the history of the New 
Zealand Moa. I shall, therefore, endeavour to explain it. 

There is strong evidence, drawn from a similarity in laa- 
guage, customs, physical appearance, and character, that the 
true Polynesian race which now people the numerous islands 
in the Pacific and New Zealand are of Malay origin, and 
that originally the present inhabitants of all these islands 
come from Malacca and Sumatra; and on referring to the 
best dictionary of the Malay language,* I find the word mud\ 
is a species of pheasant ; that me mita means to make tiie 
voice peculiar to that bird ; and / angCin me mud angkcM de 
sini signifies " do not thou be moaning here." It is, there- 
fore, obvious that before the Polynesians migrated from their 
original country, they were acquainted with a bird which 
they called the Miia. On their arrival in their canoes at 
some of the Polynesian islands which they now inhabit, 
they probably discovered the domestic fowl of the islands 
in a wild state, in the woods (for this animal was found 
in a domestic state in all the tropical Polynesian islands, 
where they were first discovered by Europeans), they had to 
give the animal a name; and being acquainted with two 
words in their own language to select from, mud aadmamtXi, 
— the first being applied to a species of pheasant in their 
native land, the latter being the term in the Eastern islands 
(through which they had probably passed) for a bird or fowl. J 
They could not properly apply the words ayam and hayam, 
which are the Malay words for domestic fowl, to an animal 
which was running about wild in the woods ; and therefore 

'Dictionary of tho Malayan Language, by W. Marsdeii, F.R.3. Lond., 1B12. 
t U is Bonndod oo, as in moor, sloop, fool. The a, as in want, ball, mII. 
f Jfaraden's Dlctionarj of t\ieMa\».3B.ii\.aas,ME.if,e. ^H 
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they called this Bpeciea the M'ua — now changed to Moa, 
from some resemblance which it may have had in their eyes 
to the Mua of their native country. In process of time the 
wild bird became domestic, but still it retained its original 
name. Things were different with the Malay branch of the 
human race who migrated to New Zealand. When they tooli 
possession of it there were no domestic fowls indigenous to 
the country ; but they saw a new bird, as the ancient song 
says, to which they gave the term Moa, or Mua, — a name 
which the natives of the present generation say was given 
to it on account of its moaning voice. But although appli- 
cable in this way, yet the name may have been given to it 
fiTOm another cause. In course of time European vessels 
introduced the domestic fowl to the New Zealanders, bat 
they could not apply the term Moa to it, as this name was 
already appropriated ; so they fell back on the word manuk, 
the term for a bird or fowl in the Eastern islands. Manu, 
in the New Zealand language of the present day, is the ge- 
neral term for all birds, though it is likewise often applied 
to the domestic fowl, as a distinct name. Tikaokao is pro- 
perly a name given to a cock from its crow, and heibei is a hen, 
a corruption probably of the English term for a female fowl. 
This tedious explanation, which I have considered it ne- 
cessary to enter upon for the elucidation of the history of the 
Moa, tends to shew the kind of proof which the language af- 
fords for advancing a knowledge of the history of the New 
Zealand race. 

Probable time at which the New Zealanders arrived in 
New Zealand. — This is an important point to ascertain to- 
wards the elucidation of the history of the Moa, and it is sa- 
tisfactory to find that we are not left entirely in the dark on 
this subject. 

The New Zealanders are in the habit of keeping a numeri- 
cal record of the chiefs who have lived and ruled since their 
arrival in New Zealand. They have sticks upon which a 
notch is made as each chief is gathered to his fathers; and 
it was the duty of the priest.s to keep this knowledge alive 
among the people, and they did so by frequently going over 
before the assembled tribes the namea o^ a\\y!&^\^ &R'4&.^\«Sa- 
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I have several of these sticks in iny possession (Papatu- 
puna, as they are called), and the names of the ancestral 
chiefs of several tribes, written down from the mouth of well- 
informed people among the natives. It woiiM therefore 
appear, taking the average of several tribes, that there have 
been between eighteen and twenty-five genei-ations of men, 
since the arrival of tlie first settlers in New Zealand. The 
tribes appear all to have arrived in the country at the aatne 
time, although in different canoes ; and if we allow 22 ycara 
as the average reign of each of the chiefs, this will indicate 
that the present race of natives arrived in New Zealand four 
"or five hundred years ago ; in other words, they arrived about 
the I5th century. My reason for assuming 22 years as the 
average duration of the reign of each of the chiefs, is calcu- 
lated in this way. In England, from William the Conqueror 
to William the Fourth, tliii-ty-four sovereigns reigned for 
763 years, which gives 22^ years as the average length 
each reign, including those who died by violent deaths. 

It is difficult to ascertain what number of generations of- 

New Zealanders have passed away since the time when the 

first settlers of the present race of natives landed in New 

Zealand; because it appears they were often in the habit of 

recording the names of the brothers of the chiefs, as well a*^J 

tlie chiefs themselves, — a, practice which is apt to lead to 

supposition that more generations of natives have passed 

I away than ever did exist- There ai-e two genealogical trees, 

I iowever, which relate to the tribes Ngaiterangi and Ngati- 

1 wakaue, on which I place much reliance, because these genea- 

I logical trees were carefully investigated before the resident 

* magistrate at Rotorua, in order to ascertain which of these 

tribes had a right to the island of Motiti in the Bay of Plenty; 

and as a test of the accuracy of the genealogical evidence, 

the statements of each party were carefully inquired into by 

the opposite party. 

It requires a circumstance like this, or some historical i»- 
quiry, to excite the New Zealanders to tax their memorievj 
about their ancestors ; otherwise a natural delicacy, or a fear 
of saying anything that may lead to mischief, makes thei 
avoid the subject, unless specially inquired about. 
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Were there any gigantic Moas alive when the New Zealand- 
era arrived in New Zealand ? — I think there were not many 
gigantic Moas in New Zealand at Uiat time, for, although 
there are traditions enough to enable us to conclude that 
there must have been some of them eotemporary with the 
first New Zealanders, yet several tribes, e.g., the Ngapuhis, 
who live in the nortliern part of the north island, have no 
traditions about the Moa, and they have asked Europeans to 
describe to them what kind of an animal it was. The eoun- 
try where the Ngapuhis tribe live is the narrowest part of 
the island, and no bones of the bird have been found in this 
district; aud if the Moas had been so nnmerous as to have 
furnished food for the inhabitants, according to Professor 
Owen's idea, we should have had a greater variety of tradi- 
tions about them. I have heard and read several accounts of 
what the natives saw when they first landed in New Zealand, 
but in none of these traditions is there any mention made of 
their having seen a Moa on the sea-coast- The Dodo was 
abundant, according to Leguat,* near the sea-coast. 

It is supposed that there were more Moas in the middle 
than in the north island, but I doubt this circumstance. All 
the bones that have been seen in the middle island have been 
found in a limited space, and in. good preservation, — a fact 
which may have produced this opinion. 

Probable time which has elapsed since the last gigantic 
Moa was seen. — A few years before the death of the great 
chief Tee Kauparaha, be was asked if he had ever seen a Moa 
himself, or a man who had seen one, and he said he had not. 
As he was then about 80 years of age, his answer takes us 
back about 160 years ; and as I believe from careful inquiry 
that this is tolerably correct, I do think we will not be far 
wrong in assuming that all the Moas were extinct in this 
country 200 years ago, or about two centuries after the arri- 
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vnl of the New Zeol&nders in the island ; in obber woi 
aJjout the year A.D. 1650. 

The Duteh navigator Taaroan yisited New Zealand in 
1 642, but none o( liis creiv landed, or bad any colloquial in- 
tercourse with tlie natives, so tliat from tliis visit nothing 
about the Moas can be gleaned ; and no other European na- 
vigator, who has written an acount of his voyage, landed in 
New Zealand until after the Moas had become extinct. Cap- 
tain Cook was told about a gigantic lisard which had li?ed 
in the country, but nothing about a gigantic bird. 

Catiaea o/ eMincCion. — Professor Owen is of opinion that 
the Moas were exterminated by the New Zealanders using 
them as food ; and he attributes their extinction in a country 
destitute of large animals as one of the causes which led the 
New Zealaiidera to adopt the horrid practice of cannibalisni. 
The first supposition Is very doubtful, and the second is 
not probable. I admit the advent of the New Zealanders in 
New Zealand must have produced the destruction of a few 
Moas, but I cannot bring myself to believe that their ex- 
tinction was entirely brought about by this cause. Accord- 
ing to tlie most authentic sources, the New Zealand popula- 
tion, when at its greatest, never much exceeded two hundred 
tfaouBand souls ; and for one hundred and fifty years after 
their arrival in the country, they could not have increased to 
one hundred thousand. Now let us imagine this small po- 
pulation spread over a country nearly as large as England — 
a population feai-ful of trespassing on the lands of other 
tribes — a population of indolent people — and we will have at 
once a strong argument against the opinion that the Moas 
were cut off from the earth entirely by human agency. 
There are mountain ranges where the feet of men have 
rarely trodden. I have walked through forests for Uiirty 
miles without seeing the sign of a habitation ; in such places 
the Moa could find ample shelter in the present day. The 
middle island of New Zealand offers a still stronger argu- 
ment ; on it the Maori population were scattered along the 
coasts, and were few in number ; and yet, according to the 
best information, no large Moa has been seen on that island 
for upwards of one hundred and sixty years. It is only ne- 
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cessai7 to call to mind the difficulty there was in extirpating 
wolves from England, to have a clear idea of the improba- 
bility of the New Zealand race having caused the extinction 
of the Moa. In a small island a race of large birds might 
be easily extirpated, and we have some recent examples of 
this ; but in New Zealand, I think, the New Zealanders 
arrived in time to see the last of the large Moas die. 

The circumstanee of Moas' bonea having been found in 
cavea of more recent appearance than those found by Mr 
Walter Mantell in the cooking-holes of the New Zealanders 
at Waingongoro, would lead us to infer that some of the 
Moas died in these caves after the advent of the New Zea- 
landers. On asking a native of the cave district near Pa- 
rianiwaniwa, what brought all these Moas' bones into caves, 
he said, that long ago an eruption of Tongariro occurred, 
which set fire to the country, and that the Moas fled to the 
caves, and there perished. This tradition, although it may 
he an exaggeration of some local conflagration, is of some 
value, as shewing there were other causes wliich proved 
destructive to the Moas in addition to human agency. At 
Rotomarama, near the " cave of the spirit." one of my fellow- 
travellers asked a well-read Christian native, what destroyed 
all the Moas, and in reply he said it must have been the 
great flood. The similarity of the words Noah and Moa 
may have suggested this to his mind, but my friend got the 
better of the argument, by asking him if it was not stated in 
Scripture that Noah took a pair of every living creature with 
bim into the ark, before the flood ; the man looked puzzled, 
and said "awa," — an exclamation the espressiveneaa of 
which cannot be rendered into English, but means " I don't 
know." 

There is another argument that the Moas died out, and 
were not extirpated by man, in the circumstance of tho ani- 
mals being only found in New Zealand previous to tlieii- 
extinction ; for rarity, according to Professor Lyell, precedes 
the extinction of all species of plants and animals. It is appa- 
rently a law of nature, that certain i-aces of men, plants, and 
animals, have a period of creation, increase, and decay. 
May we not then state, and with some probability we are 
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nearly right, that the period of the extinction of the gigantic 
Moa occurred about the 17th century, and that thia event 
might have been slightly hastened, but not produced, by the 
hand of man. New Zealand appears to have been the last 
refuge for wingless bii-da ; but as sure as the race of men 
who peopled ancient Babylon and NineTeh, and other coun- 
tries, have become extinct, and as surely as many of the 
Polynesian race are now decaying, so certainly will the whole 
of the wingless birds in New Zealand, like the Moa, become 
extinct. They have run their course, have fulfilled their 
destiny, and are now following the law which the Creator 
has stamped on all his works. 

Professor Owen's idea that the want of food after the ex- 
tinction of the Moa may have caused the New Zealandere 
to adopt the disgusting custom of cannibalism is not at all 
likely; for the motives which led the New Zealanders to eat 
human flesh were hatred, revenge, and to cast disgrace oa 
the person eaten. That it was unlawful for women to et^ 
human flesh, unless under some peculiar circumstances, will 
at once set at rest the supposition that human flesh waseve^ 
made a substitute for animal food. I do not make thU 
statement without inquiry ; but the subject is foreign to thia 
paper, otherwise I would enlarge upon it. 

Oiservationa on some of the probable habits of the Moat. 
— I. Tltey were of an indolent nature, and not much given > 
to moving about. — Thia I infer, because the New Zealaadera ' 
always describe them as being very fat ; and Mr Owen con- 
cludes they were a more sluggish bird than the Ostrich, in 
consequence of the small size of the neural canal of the 
spine, and the relative shortness of the ankle-bone metft: 
tarsus. 

II. They lived in mountain fastnesses and seclud&i caves. 
—This I infer, because all trailition points to such districts 
as the probable places whei-e Moas' bones are still to be 
found. The finding of bones in caves almost confirms this 
idea ; for if the Moas did not live in them, they resorted to 
them to die. The Ostrich and Emu live in plains ; perhaps 
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tiie habits of the Moaa were somewhat similar to these birds, 
iind they may only have resorted to bills, forests, and se- 
cluded places, after the advent of the human race. The 
Kiwi or Apteryx is found in forests, hills, and secluded 
spots, and this strange bird may have some of the habits of 
the Moa, 

III. Th-ey lived cliiefiy on vegetable food. — This conclu- 
sion is di*awn from the adze-like shape of the beak, from 
their bodies being described as very fat (uo flesh-eating bird 
is ever fat), from nature having endowed them with feet and 
toes remarkably well adapted for uprooting fern root and 
other sub terrestrial substances, which abound in New Zea- 
land, and from their swallowing stones to assist in diges- 
tion. No flesh- eating animal ever does this. 

IV . Tketf were in the habit of Bwallowing etones to assigt 
digestion. — This statement rests on tradition. The New 
Zealanders point out certain stones which they say have 
been in tlie stomach of a Moa. This habit is conflaed to 
vegetable-feeding birds. 

V. They were dull and stupid birds. — This is inferred, 
because the skull is low and flat, and is conflnned by the 
traditions of the New Zealanders. 



VI. They were in the habit of standing and resting on 
one leg. — My authority for this is not good, but I give it to 
convey some impression of wliat is now said by the New 
Zealanders about the habits of the Moaa. A most intelligent 
Maori, who belongs to one of the interior tribes, told me 
that he knew where a Moa lived. I asked him where it 
was, and what the animal did all day. He said, it stood in 
a cave in which there was a waterfall, and that the bird 
stood first on one leg, and then on the other. All thia story 
is fabulous, but the statement of its standing on one leg may 
probably have some foundation in the habits of the bii'd. 

Deductions drawn from the Moas' hones as to t/us ^robahU 
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length of time which kas elapsed since (lie hini» were aUve.- 
The best preserved Moaa' bones that 1 have seen were 
obtained from the swamp or morass at WaJkouiuti, in the 
middle islaiid of New Zealand. This is, however, no proof 
that they were more recent than those found in a lees per- 
fect state in the north island, because peats and morasses 
act as antiseptics, and bones have been preserved in a perfect 
state in such places for a great many centuries. The bones 
of birds are so much more delicate than those of quadrupeds, 
that very few of them are found in a half fossilized state. 
Even the bones of the Dodo, which strange animal was seen 
alive in considerable numbers at the Mauritius not many 
centuries ago, have apparently decayed away off the face of 
the earth. The very circumstance of Moas' bones being 
found in a tolerably perfect state is therefore a strong evi- 
dence of the recent existence of these birds. The natives, 
near the cave of the Moa relate that their fathers were ij 
the habit of taking the skulls of the Moas to keep the powdi 
they used for tattooing, and pieces of the long hones as hool 
to catch fish, in consequence of their hai'dness. Now, none 
of the bones or skulls that I saw in this cave were suf&- 
ciently perfect for such purposes, and therefore I must con- 
clude either that all the most perfect hones had been taken 
away, or that the process of decay among Moas' bones was 
very rapid. 

As perfectly fossilized bones are generally allowed to 
of greater age than half fossilized ones, it is therefore oj 
vious that some idea of the age of bones may be formed 
the quantity of animal matter they contain. Let ua 
this test to the Moas' bones. 

I cai'efully examined several Moas' bones from the carv? 
of the Moa, and found that the quantity of animal matter 
contained in them was very different. In the cancellated 
structure of the heads of the long bones of the inferior ex- 
ti'emitieB, the proportion of animal matter was as low as five 
per cent., but in the shaft of the tibiii, the ribs, and a piece 
of the sternum, I found it as high as ten per cent. In,oi~ 
cervical vertebra of a small bird, which had the outward bI 
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jierteot, tUe quantity of animal matter was thirty per cent. — 
the auinial matter retaining the figure of the bone after tho 
inorganic matter hud been extracted by muriatic acid. Se- 
veral of tlie tracheal rings were found entire, and had a 
remarltably recent-like appearance. 

For tho purpose of testing the accuracy of my analyais, I 
transmitted several specimens of Moas' bones to Theophilus 
Heale, Esq., of the Great Barrier Copper Ore Mine, and he 
gave me the subjoined as the composition of the cancellated 
head of a very decayed tibia, viz. — 



Carbonic acid 
Animal matter 
Insoluble earthy matter 
Lime . 



Phosphoriu acid 

Magneeia 

A sDia.ll amount of tbo peroxide ot 



4'80 decimal parts. 



100-00 



Mr Heale found that the more solid bones contained a much 
greater amount of animal matter. The bone submitted to 
the foregoing careful analysis had a pale bi-owu colour, was 
very light and porous, the outer shell was much destroyed, 
and the cellular structure, although perfect, contained a 
quantity of earthy matter. 

The composition of recent Moas' bones is unknown ; but 
as the bones of the Moas resemble the bones of quadrupeds 
in containing marrow, and as the bones of quadrupeds are 
composed of about one-third of animal, and two-thirds of 
earthy and alkaline salts, let us take them as a subject of 
comparison. 

It therefore appears that some of the Moas' bones had 
lost a considerable quantity of their animal matter, and 
others very little. Now, what conclusion can be drawn 
from this as to their probable age ? 

I can find no experiments which will enable me to answer 
this question. In tbo widely-scattered bone breccite of the 
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Mediterranean, Dr John Davy * was only able to foA 
ft trace of animal matter. M. Marcel de Serres and M. 
Ballard, cbemUts in Montpeilier, procured some human 
bones from a Gaulish aarcopbagus, supposed to have been 
buried some fourteen or fifteen centuries at least, and they 
had lost three-fourths of their original animal matter.f 
Several skeletons of men were found in the West Indies, 
incrusted with a calcareous cement ; but they only retained ' 
a small portion of their animal matter;! whereas a BknU 
three thousand years old was taken from a tomb in ancienfc' 
Thebes, and contained about half of its animal matter, g In 
1845, the fossil remains of a gigantic Mastoclon were ex- 
humed in the town of Newburgh, New York, and twenty- 
seven per cent, of animal matter was obtained from some of 
the bones [| (tusks and teeth), while skulls found by Mr 
Stephens in YucatO(n were almost entirely destitute of ani- 
mal matter.^ 

These examples tend to shew what length of time bones, 
under favourable circumstances, will retain their anirnal 
matter, and that no conclusion can be drawn as to the pi 
bable age of the Moa's bones in the cave of the Moa, froui 
the circumstance of some of them still retaining only o: 
seventh, and others nearly the whole of their animal matt 

General RemarTcs. — Is it probable that New Zealand v 
once connected with Australia \ This is not at all likely/^ 
seeing there is so little resemblance between the Bora aad- 
fauna of the countries, and neither in the ossiferous caves or 
tertiary deposits of the continent of Australia have Moas' 
bones been found. 
■■W it probable that New Zealand was once connected with 
■ca ? This, Professor Owen thinks, may have been the 
remote geological period ; and he is inclined to re- 
S ^" ^Zealand as one end of a mighty wave of the uq-«ij1 
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stable niid shifting crust of tlie earth, of which the opposite 
end, after having been submerged, has again risen with its 
accumulated deposits in North America, shewing in the 
Connecticut sandstones the footmarks of the gigantic birds 
which strode its surface before it sank ; and to Burmise that 
the intermediate body of the land wave along which the 
Dinornis may have travelled to New Zealand has progres- 
sively subsided, and now lies beneath the Pacific* 

This beautiful idea rests on Dr Deane's discovery, in 
1843, of the footprints of many species of three-toed birds 
of gigantic size, and of the imprints of others with four toes, 
with the prints of twelve kinds of quadrupeds supposed to 
belong to the Saurian, Chelonian, and Batrachian orders, in 
the sandstone in Connecticut. There still lives, to give some 
reality to the above in the secluded parts of South America, 
a three-toed wingless bird ; but to give weight to Pi'ofessor 
Owen's idea, it would be requisite to discover the bones of 
BOtne of these birds and quadrupeds, for we have high autho- 
rity for refusing to pin our faith to unpressions without the 
discovery of bones. 

To those who believe in the doctrine of specific centres, 
or that every species of animals and plants on the surface of 
the globe originated in a single birthplace, there will be no 
difficulty in explaining how the Moa was confined to the 
New Zealand group of islands. New Zealand (they would 
say) was the centre of the creation of those numerous species 
of wingless birds we find upon it, some of whiuh arc strange 
to all other parts of the world. Perhaps New Zealand is 
only a part of a great southern continent, the remainder of 
which now lies at the bottom of the sea. Captain King, 
R.N., states there are soundings from Cape Maria Vande- 
man, in New Zealand, to Norfolk Island, and I have been 
told by old New Zealand whalers that there are soundings 
between New Zealand and the Chatham Islands. I cannot 
bring myself to believe that the gigantic Muas wore ever 
hatched to live aud die on the small spot of earth we now 
call New Zealand. 

* Memoini on tliB Dinornl*, Pirl II, 



U ii a curious circumstance, tliat the few ielands npon 
wbicli tho bones of large extinct birda have beeo kmai are 
all titiifttod in the southern hemisphere, and there are sone 
points of resemblance between the islanda of the Manritins, 
Ma<1aga»car, and New Zealand, sufficient to escit« the atten- 
tion of tho Uioughtful and speculative. These islands are 
situated to the soutli of the line, between long. 45" and 180 
east. They are cbicBy of volcanic origin. The zoology of 
all tltreo is peculiar. So far as that of Madagascar is known, 
it can scarcely be assimilated to that of Africa or Asia ; 
whiltf it appears equally diatant from that of Australin. 
Thei-u is, however, too litile known about Madagascar, or 
the largo bird, tho remains of which have only lately (1850) 
been found, Ui otlow me to speculate on the subject. But 
when I turn to the two islanda most celebrated for the re- 
uains of feathered giants, the Mauritius and New Zealand, 
I lind a wonderful similaiity in some things. Both are sur- 
rounded by large oceans, in the neighbourhood of large con- 
tineuls ; both arc in a genial climate in the southern bemi- 
nphora ; both were discovered by Europeans much about the 
WHWo time, and both have been only lately occupied by the 
human ntce. A rat* coustitates the quadruped indigenous 
to buiii islands, and in both the large birds which were ob- 
servod upon theiu soon became extinct. Boutins, in 165$, 
Mtw tho Doilo alive in the Mauritius. 1 infer New Zeahuid- 
wa saw a few Moas alive early in the seventeenth century. 
There is this gri'at diffei-once between the two places. We 
have written testimony of the existence of numerous Dodos 
hi ibo Mauritius ; but, in the present day, some men doubt 
wllothor (hey ever lived, because the bones of the animal 
cannot now bo found on the island. In New Zealand, on 
tho contrary, the existence of the Moa resta on a few 



* ll (■ iloublAil whsllMr Uie prcMut nt of Sew Zeiitai is indigenoiu. 
It U vwjr {irulwbla ttiat It ■cromiwoir^ thvrsrl; Kttlere. Similar aninuk arc 
(tiuuil OV*r all Ihv Poljtimiaa Idandi ; and Uic United Slalts' exploring eipe- 
wltll nU Ml Ganlner'i IsJadiI, nue at tbe Phcnii group, daring 
• Uaudt to tbe Sandwich liJaoiIf,— a circoiBslmiice 
llhttl btca inhabiird by tbe bunan ri 
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traditions and sayings, but the dead bones of the animal 
are abundant, and testify to a fact which no man can doubt. 

Let us look at the living wingless birds which still live in 
the world. They appear to be a condemned race, for we 
find the signs of decay stamped on the faces of thera all, 
and they seem to have an inborn antipathy to the human 
race ; for wherever men appear they disappear, even with- 
out the use of destroying agencies, The Ostrich selects his 
residence in places where men can scarcely live, namely, 
under a bm-ning sun, and on sandy deserts. The American 
Rhea vegetates in secluded places, and is seen with diffi- 
culty, for they can perceive the approach of men, when the 
eyes of men cannot observe them. The Emu is fast disap- 
pearing before the Anglo-Saxon colonization of Australia. 
The Apteryx selects the most secluded places t« live in, and 
the Cassowary is very rare in the few islands where it is 
known to he indigenous. 

It would seem that this strange species of animals — birds 
without wings ! — were created to live in solitary places far 
away from the haunts of men. They may have been created 
at a period long prior to that of the higher order of quad- 
rupeds, for we see the marks of their feet in sandstones of 
an early date. 

New Zealand appears, according to the testimony of the 
natives, in former days to have abounded in Saurian rep- 
tiles of immense size. There were no land Mammalia on 
the islands,* but many birds, ferns, and fern-Jike planta. 
Some growing to the height of sixty feet are found covering 
a great part of the north island, and the largest and most 
abundant timber-trees, belonging to the Conifenc, are here 
in great plenty, and earthquakes are not unfrcquent. 

AuOttLiJiD, Kew Zealand, Jalu 12, 1B53. 

* 'I'ho Jog, nt, aud bat, are petbapB intruduccil. 
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Norway aiid ite Glaciers visited in 1 851 ; followed by Juui- 
nala of Excureions in ibc High Alps of Daiiphine, Berne, 
aiul Savoy. By James D. Forbes, D.C.L., F.R.S., Sec. R.S. 
Ed., Corresponding Member of tlie Institute of France, ancl 
of other Academies ; and Professor of Natural Philosophy 
in the University of Edinburgh, 

(Contiituad fcoat page 169.) 

g 2. On tome Peculiarities of ike Climate of Norway, — 
The time can hardly be said to be gone by when an erro- 
neous belief was prevalent as to the utterly inhospitable cli- 
mate of Norway, Bishop Fontopiddan cites the amusing 
mistake of our English Bishop Patrick, who describes a Nor- 
wegian as imagining a rosebush to be a tree on fire ; whereas 
poses are common flowers in many parts of Norway. Ha 
farther adds, that the harbour of Bergen is not oftener frusn 
than the Seine at Paris, that is, two or three times in a ceoturj^, 
wliilst the harbours of Copenhagen and Lubeck are frequenfc^: 
ly blockaded with ice. This he justly ascribes to the influ- 
ence of the open sea. A still more singular fact is, that the 
smallest piece of drift ice is unknown on any part of the Nor- 
wegian coast, though it extends to lat. 71°, while off the coast 
of North America, they are occasionally seen in lat- 4i°" 
Until a comparatively recent period, it was generally believed 
that the temperature of the North Pole was 32°, of the equa- 
tor about 86°, on an average of the year, and that every place 
had an intenuediate temperature depending solely on its la- 
titude. The influence of sea or land in great masses in al< 
tering the climate — the former as a general moderator of ex- 
treme heat and cold, the latter in increasing the inequalities ol 
climate — was next perceived, and the inflections (as tbey aw 
called) of the isothermal lines, were clearly indicated by Von 
Humboldt. The isothermal lines are lines which pass througli, 
all points of the earth's surface in each hemisphere whi 
possess the same average temperature. If the temperatt 
depended solely on the latitude, they would form accurate 
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* See the limit of drift ice iodioated in tlie vignaKe map, tKOompuyiiig lltd. 
General Map of Norwaj in lh\s voVame. 
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parallels of latitnde. But as the continents are hotter than 
the ocean between the tropics, and colder in higher latitudes, 
the lines of temperature have a descending loop over the 
Atlantic and Pacitic Oceans in the former circumstance, and 
an ascending one in the latter." Thus, for example, the iso- 
thermal line of 40° Fahr,, which passes nearly over Thrond- 
bjem in Norway (lat. 63"), and attains perhaps the 66th de- 
gree of latitude over the Atlantic, falls to the 48th degree 
in Canada {a little north of Quebec), and to the 50th or lower 
in the eastern parts of Asia, but rises again under the influ- 
ence of the Pacific Ocean to about G0° of latitude on the west- 
em coast of North America. 

A farther step in these important and curious generaliza- 
tions (which are due primarily to Von Humboldt) consists 
in distinguishing the summer and the winter curves of tem- 
perature, which have an important bearing on the existence 
of perpetual snow and glaciers. Places with the same aver- 
age temperature may he yet, the one temperate and whole- 
some, the other nearly uninhabitable from extreme cold dur- 
ing winter, which is compensated by the almost tropical heat 
of the summer months. Thus whilst at Throndhjem the dif- 
ference of temperature of January and July is 40° Fahr., at 
Jakntzk, in Siberia, which is nearly on the same latitude, 
this difference amounts to 114° ; and mercury is sometimes 
frozen for three months of the year. In the Faroe Islands, 
on the other hand, the climate of which is perfectly insular, 
the variation between January and July is only about 18°. 

Wliilst then, Norway enjoys the average climate superior 
to any other continental country In the same latitude, it is 
also, on the whole, less visited by extremes of summer heat 
and winter cold. No doubt, the diiferent portions of the 
conntry vary distinctly in this respect, the coast possessing 
the moderate or insular character, the interior or Swedish 
side a much severer one ; still, on the whole, the statement is 
true. It is vividly repi-esented by the isothermal lines for 
January and for July, drawn by Professor Dove of Berlin, and 

♦ &ee tha map of iBoLlierninl lines in Berghaua' and JotmBton's Physical .^llas, 
01 in ths nsat KDd cheap niap^ publiahed by the National Suclety. 
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copied in the smaU chart wbich occupies one comer of tlic 
map accompanying this work ; which at the same time shews 
the general poaition of Norway relatively to other countries, 
where it is observalile that the northmost portion extends as 
near the Pole as the centre of Greenland. The blue curves 
wliich pass through places believed to have the same mean 
temperature of tJie month of January, shew that we moat 
penetrate farther towards tlie Pole, in the neighbourhood of 
the Norwegian coast, in order to obtain a given degree of 
winter's cold than in any other part of the northern hemi- 
sphere. In fact, we may conceive the Atlantic as moderating 
the effect of winter by pouring in a flood of heat towards the 
arctic seas, through the enormous strait between Greenland 
and Norway, vchicli connects the Atlantic Ocean with the pro- 
per " Polar Basin," if such exist, and this flood of heat spenda 
itself chiefly or entirely on the Norwegian side of the opening 
— the January isothcrmals falling with extreme rapidity into 
lower latitudes on the inhospitable coast of Greenland. Now 
this general expression of the phenomena evidenced by the 
isothermal lines, has, as is well known, a physical cause pre- 
cisely corresponding to it, and sufficiently explaining it. 
This is the continual direction of a current of the AtlanUc 
waters, having the high temperature due to southern l&tt*' 
tudes precisely in the line in which the arotte cold ia 
powerfiilly repelled. The " Gulf Stream," taking its rise in 
the Gulf of Florida, proceeds northwards and eastwards, un- 
til it breaks on the shores of Europe and Northern Africa, a 
portion of it striking tlie western coasts of the British Isles, 
and being prolonged to the coast of Norway, imparting 
warmtli to water and to land, and effectually repelling the 
invasion of floating ice, with which Finmarken would other- 
wise be continually menaced.* It has been calculated 
that the heat thrown into the Atlantic Ocean by the Gulf 
Stream in a winter's day would suffice to raise the tempi 
ture of the part of the atmosphei-e which rests upon 
and Great Britain from the freezing point to summer's h» 

* ]1 iUut s'uloigner do SO i 3D lieses maruiea dea 
(Worth Cape) ttvant d'aperccvoir dea il3ta de filace ; enei 
I'JiorJzoii. — Von Buch, AnaalM da CUmve ct, de Physimi 
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The fact of euch a tranaferenee of the heated waters of the 
tropics into NortLern Europe is popularly but convincingly 
proved by the common occmrence of finding West Indian 
seeds and woods upon the west coasta of Ireland, Scotland, 
and Norway. Captain Sabine relates that in the year 1823 
some casks of palm oil were thrown ashore at Hammerfest 
(lafc. 71°), which were traced to the wreck of a vessel the year 
before at Cape Lopez in Africa.* The general direction of 
the Gulf Stream (only its feebler and reflected part, however) 
on the coast of Norway is indicated on the little chart before 
referred to, whilst on the west of the Atlantic a reverae 
stream marked, "Polar Current'' is shewn descending from 
Spitzhergenand the -'Polar Basin," between the coasts of Ice- 
land and Greenland, charged with icebergs, and of course ap- 
proaching the temperatui'e of freezing salt water. This 
mass of water spends its cold on America, as the Gulf Stream 
does ita heat on Europe, and finally sinks under the warm cur- 
rent off the coasts of the United States. 

The poaition of the i-cd curves which pass through places 
which have the July temperature alike, is altogether diffnrent 
from that of the winter curves ; indeed in part of Norway (as 
also in Great Britain) they arc very nearly at right angles. 
The summit of the July curves is found in Siberia, where tlie 
summer heat is overwhelming, which is moderated as we 
approach the shores of the ocean. It is by the amount of 
Aeaumtner heat that the Umlta of perpetual snow aremainly 
determined. The part of Noi'way beyond the arctic circle is 
of course exposed to the continued action of the sun, day 
and night, during part of summer; hence the rapidity of vege- 
tation, and the intense heat which in some places prevails for 
a short time, — the thermometer as we have seen, rising to 
84° at Alten in lat 70^ 

The two sides of the Scandinavian peninsula differ exceed- 
ingly in climate, the eastern part tending to the continental, 
the weateru to the oceanic climate. The contrast between 
Bergen and Christiania in this respect has been stated in a 
former chapter. The table-land of Norway forms in all its 

• Hole to Cosinoa. 
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extent a most important barrier, which comraooly separatee 
the most opposite states of weather. The rain at Bergen m 
Beveral times as great as that at Christiania. It falls chieflj 
in winter — that of Christiania in summer. "When it rains «r 
snows east of the Fille-field, it is moat probahly fine ou the 
west. A sort of intermediate climate occurs on the western 
depression of the continent, but at some distance from the 
coast, and offers an interesting peculiarity ; it is the climate 
of the interior of the fiords, as on the Hardanger and Sogne 
near Bergen, the Throndhj em -fiord above that town, and Kaa- 
fiord, as contrasted with the climate of Hammerfest. In all 
these cases the climate improves as we recede from the 
shores, the corn ripens better, the mean temperature ta 
higher, and, at least in the far north, vegetation is more luxu- 
riant. This arises mainly from the excessive amount of 
rain, fog, and cloud, which lowers out of all proportion the 
temperature of summer in the immediate neighbourhood of 
the coast. Bergen is universally known as one of the most 
rainy spots in Europe, and its position manifestly resembles 
that of Westmoreland, of Penzance, and of Coimbra, which 
enjoy an unenviable pre-eminence in this respect. The ave- 
rage fall of rain at Bergen exceeds 77 inches, while that at 
Upsala, on the continental side of Scandinavia in the sam 
parallel, is only sixteen inches. At Bergen 21 per centifl 
the annual fall is in the three summer months, whilst at I" 
sala it amounts to 33 per cent.* At Ullensvang, on s 
tenor branch of the Hardanger-fiord, though plunged in 
midst of lofty mountains, the climate has already great 
improved. At the head of the Sogne-fiord it is still l 
The barley was ready there for the sickle, when it was ha\ 
lessly gi-een near Bergen. In Finmarken, again, the intei 
fiords, and the valleys connected with them, surpass inct 
parahlyin climate the islands and outlying portions < 
coast. The valleys of Bardu and Lyngen are the i 
northern corn-lands in the world, and at Alteu Uie fi 
fir attains a height of 780 English feet above the eei 
focU At Hammerfest, which is an i 
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exposed to the sea, and less than one degree of latitude far- 
ther north, nature seems almost torpid, the fogs are contU 
naal, the birch-trees are mere hushes at the level of the sea, 
and scarcely anything can be reared in the gardens. In 
short, we have the climate of Iceland, neither exceBsive heat 
Bor cold, but a benumbing mediocrity of temperature and 
a perpetual cloud. 

§ 3. (hi the Position of the Show Line in Norway. — The 
occurrence of perpetual snow at a certain height above the 
sea in even the warmest regions in the globe, has in all ages 
excited the curiosity of geographers and naturalists. — Re- 
garded at first as a very simple indication of the depreasion of 
temperature as we ascend in the atmosphere, it has been care- 
fully studied and applied (often erroneously) to the determina- 
tion of climate. Closer examination has shewn that the pre- 
sence of perennial snow, — in other words, a predominance of all 
the causes tending to its accumulation over those which tend to 
its waste of fusion — is, indeed, a very complicated fact, and 
cannot he taken as the simple expression of any one of the ele- 
ments of climate. The snowline is far from having invariably a 
mean temperature of 32°, as was at one time supposed. Under 
the equator it is about 35°; in the Alps and Pyrenees about 25° ; 
and in latitude 68" in Norway it is (according to Von Buch) 
only 21"; yet, though there are regions both in the extremity 
of Siberia and in arctic America, of which the mean tempera- 
ture is below zero of Fahrenheit (as, for example, Melville 
Island), it is quite established, on the concuri'ent authority of 
those best aquainted with these regions, that nowhere in the 
Northern Hemisphere does the snow line attain the level of 
the sea. The explanation is to be sought principally in the 
intensity of the summer heat during the period of perpetual 
day, which effectually thaws the soil, though only to a trifling 
depth, and raises upon its surface a certain amount of brief 
vegetation suitable for the support of arctic animals. 

Another cause affecting exceedingly the level of the snow 
line is the amount of snow which falls. The interior of con- 
tinents being far drier than the coasts, the snow to be melted 
is a comparatively slight covering. The snow I ine on the north 
sideof the Himalaya is at least 3000 feet higher than towards 

VOL. LVI. NO. CXII.— APRIL 1854. ■<. 



802 On the Fhytical Geography of l^ormatf. 

the bnrning plains of Hiodostan. This is chiefiy due to the 
excessive dryncBs of the climate of Thibet. In like manner- 
five times less ruin falls on the coast of the Baltic than at 
Bergen. All this confirms the excellent generalization of Vob 
Buch, that it is the temperature of the summer montlie which 
determines the phme of perpetual snow. It is thus easy to 
Dndcrstand why the mean temperature of the snow line dimi- 
nishes towards the pole, because for a given mean temperature 
of the whole year the summer is far hotter in proportion. 
Also, places at which the temperature of the summer is low, 
are those which have a moderated or coast climate ; but there 
also the fall of rain and anew is most abundant, whilst in es- 
cessive or continental climates the precipitations are compara- 
tively small. The red lines on the small chart which indicate 
the mean temperature of July, have therefore a pecxUiar sig- 
nificance as respects perpetual snow ; to take only one instance 
at present, they explain why in Iceland snow lies al! the year 
at a height of only 3100 feet, whilst in Norway, on the saroe 
parallel, the anow line would approach 4000. 

The same general principle holds good in the Southern 
Hemisphere. Its temperature, on the whole, being greatly 
inferior to that of the north (though the extremes are less), it 
acts towards the rest of the globe in some measure as the 
refrigeratory of a great distilling apparatus (as some one has 
correctly observed), and its higher latitudes are the seat 
of almost continual storms and fog, of which the climate of 
Cape Horn is a familiar example. Summer there can hardly 
be said to exist, and the snow line is proportionally low. Ac- 
cording to Sir James Ross,* tlie first living authority on the 
subject, the snow hne does reach the level of the sea in the 
antarctic regions, at a latitude between 67° and 71°, tinde^ 
which forests still grow in Norway, and even com in s 
sheltered places. 

The following are the only estimates I have met with of 
the level of perpetual snow in Norway, although it is pro- 
bable that others exist. We shall commence with the south- 
west district. 



, tinde^ 
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1. The Folgefond, on the south-west of the Hardanger 
country, is the most important of that region. An outlying 
hill (latitude 59°'9) above Bosendal, called Melderskin, ia 
covered with perpetual anow (according to Hertzberg), though 
its height is only 4558 Rhenish, or about 4700 English feet. 
We may suppose the snow line to be at least 200 feet lower, 
as the summit is isolated, say 4500. 

2. Lat. 60°-l. On the western or seaward side of the 
Folgefond, nsar Mo ranger-fiord, by my observation, the anow 
begins at 3800 or 3900 English feet.* 

3. Lat. 60°1. The landward or eastward side of the Folge- 
fond ceases to be covered with snow according to the same 
authorities, at 1697 metres, or about 5240 English feet. 

4. This last elevation has been also determined by Nau- 
maon {Travels, i. 130), but with a very different result. The 
mean of two observations of 4100 and 3950 Rhenish feet cor- 
responds to 4160 English feet. 

All the preceding determinations are subject to some 
doubt. In the first the snow line is not directly measured 
at all, only the summit of the hill. In tlie second, the baro- 
meter was acting imperfectly. The third is unquestionably 
much too high from a comparison with the determined height 
of various parts of the " fond" (see Ga,a Norvegica, p. 159), 
certainly many hundred feet aliove the snow line. The 
fourth, on the other liand, is as certainly somewhat too low, 
the observation having been taken (Naumann, i. 109} at an 
outfall or depression of the glacier. It seems to me very 
probable that a mean of the whole will be tolerably correct, 
which gives nearly 4400 English feet, 

5. Lat. 60°'2. Hartougen, in the Hardanger-field (Smith), 
5000 Rh. ft. = 5150 Eug.— Lat. 61". The interior range of 
the Fille-field (Von Euch), 1694 metres, about 5560 English 
feet Mean 5400 Eng. feet. 

6. Lat. 6r'5. Outlying portion of Justedals Br^en to- 
wards the sea, between Jolater and Indvigs-fiord, according 
to Naumann, about 4000 Rhenish, or 4120 English feet. 

* TMh obesrvation though subject to some doubt, Is well conflrmEd by the 
'imit of the birch, aa awertftined by ProfMBor ChriBtiBn Smith of Sorway. 
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7. Lat. 61-6. Justedals Brsen, east fiide, near Lodak- 
ksabe (Von Bncb and Bobr,\ meao 5460 Eogliah feet 

8. Lat. 6r-6- Storlioagen, betwe«n Lyster and Jnstednl 
(Keilbau), 5000 French, or 5330 English feeU 

9. Lat. GV-G. In the centre of the chain, near Otta-rand 
(Broch), 4610 Bhenish, or 4750 English feet 

10. Lat 62-2. Dovre-field, according to Naomann, 5200 
Rhenish, or 5360 English feet. I>o%Te-field, gue&aed by Von 
Buch at 1582 metres, or 5109 English feet 

11. Lat. 67-1. Sulit«lina, on the frontier of Norway, and 
Swedish Lapland. Wahlenbei^ is the sole authority. As 
reported by Von Buch, the snow line is at 1169 metres, or 
3840 English feet ; but there seems to be some mistake, for 
in Wahlenberg's Flora Lapponica, it is expressly said (In- 
trod., p. si.), that the summit of the mountain is 5796 French 
feet above the sea, and 2600 above the snow line, leaving, 
therefore, almost 3200 French feet for the height of the latr 
ter. Von Buch's 1169 metres' is equivalent to 3600 French 
feet. Wahlenberg, in another place, aasigna 3300 French 
feet as the general height of the snow line in Lapland (p, 
mxv.) M. Durocher gives 1169 metres as the height (always 
on Wahlenberg's authority) in the Expedition du Nord, and 
1010 metre8=3109 French feet, in his paper in the Annalai 
dee Mines (1847, vol. xii., p. 79), which corresponds with none 
of the others. Under these circumstances, we must taks 
"Wahlenberg's own authority, and conclude that the level oTJ 
the snow line at Sulitelma is probably — 
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<r Lapland side, 3300 F 



= 3410 English fe«t. 
= 3520 English feet. 



12. Lat. 70^ At Alten in Finmarken, which is somewhat 
removed from the immediate influence of the sea, the snow 
line is fixed by Von Buch at 1060 metres, or 3180 feet. But 
this being an insulated summit (Storvands-tield), is hardli 
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• Sag his Mtunolr im thii Snow lliia la Nurway, in the Amalti dt 
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comparable to Sulitelma, the greatest concentration of snowy 
mountains in the north of Scandinavia, and consequently 
colder in proportion. 

13. Lat. 70"-4. On the island of Seiland, level of perpe- 
tual snow, according to Keilhau, 2880 Rhenish, or 2970 
English feet ; according to Durocher, 886 metres, or 2910 
English feet — a close agreement, 

We are at first surprised to find so few and little ac- 
cordant determinations of the level of the snow tine in 
Norway, but it is easily explained- In Norway (unlike 
Switzerland) the snowy regions are commonly remote from 
inhabited valleys ; they are of difficult access, and are rarely 
and casually visited by the curious traveller. The ascertain- 
ment of permanent from occasional snow, always difficult, is 
nearly impracticable except by continued and close observa- 
tion, and it is not to be expected that the natives should be 
able to give satisfactory information on a subject of bo little 
interest to them. 

The substance of tbe preceding observations may be re- 
duced to this — 

First, The first fonrand the sixth observations tell us that 
in lat. 60" to 62° the snow line at a short distance from the 
coast may be considered to be at 4300 English feet, or there- 
abouts. 

Secondly, In the same latitude, towards the centre of the 
country, it rises (by the 5th, 7th, 8th, 9th, and 10th observa- 
tions) to 5300 feet. 

Thirdly, In lat. GT, in the interior, it has fallen to 3500 
feet, and is not much lower on insulated summits in lat. 70^ 
though on the coast it falls to 2900. This trifling effect of 
latitude is partly explained by the marked tendency of the 
summer isothermal lines to run parallel to the peninsula of 
Scandinavia. 

Von Buch baa remarked, that in Norway and Lapland the 
planes of vegetation of the pine and birch run nearly parallel 
to the plane of perpetual snow — the intervals, as observed 
I by him at Alten, being given by the following table of limit- 

1 "- 
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VEGETATION IN LATITUDE 70°. 
The Pine («niM lylvutrii) ccuei at 
The Blrcb (Betaia alba) ceuea at . 
Bilberry ( Vaeemiwa MyrlUhu) ceaaea Bt 
Mountain Willow {Salia ilyrriniUn) censes 
Dwarf Birch (Brtulii ^'na) ceases at 



TbeSi 



vlin 



:: TSO Bng. ft. 
= 1580 Eng. it 
= 2030 Eng. ft. 
= 2150 Eng, ft. 

- 2740 Eng. ft. 

- 3480 Eng. ft. 



From the growth of the birch he has estimated the level 
of the snow line in the islands of Qualoe and Mageroe, 
though neither of these rise to the requisite limit. It is pro- 
bable, however, that the direct sea blast to which those bare 
rocka are exposed must act chemically upon vegetation in a 
way which would I'ender the deduction of the snow line con- 
siderably doubtful — which doubt is confirmed by the more 
recent determination of the snow line on the island of Sei-' 
land, opposite to Qualoe. Still, as a guide to fill up the gapB 
of direct observation, I add some determinations of the limit- 
level of the common birch in Norway, chiefly taken from the 
G<ea Norvegica, from Naumann's Travels, and from the 
observations of Wahlenberg, and of Smith the Norwegian 
botanist. These are important, as indicating the lav) of the 
phenomenon. Von Euch estimates the interval between the 
limit of the birch and perpetual snow at about 1870 English 
feet throughout Norway ; Wahlenberg, at 1900 Englbh feet ; 
which probably represents best the results in higher latitudes. 
In the following table, I have inferred tie height of the snow 
line from the limit of the birch, by adding li)0O feet to the 
latter number; and I have added in another column the direcj 
determinations of the snow level previously given. 
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Snow Line iQEugUnhft.l 


beoD cbHryed. 


of Birch in 
English ft 


Inferred. 


Obnmd. 


Lat. 59i°, OouBta-Geld, TeUeniBrken {inland) \ 

3600, 3290 RhonLih feet } 

Lat.59i°. au1edBlB-fidd.309n,2760Eh.n.(caaM 

Lat. eO'-eiMiardnngei-field, 3320,3440 Rh. 1 

ft, Pille-HBld, 33O0, 3630 llh. ft. (m/anci) 

ft-.Folgefond. IBOO, 2100, Vosa, g630(M(«() J 

Lttt. 62°. Lom, ecntral chain, 3160 Rh. ft.; Do- ■) 

Tre, 3370, 3350, 3600, 3280 ; Roraaa, 3400 i 

meBD 3350 (.Wan<i) J 

Lat. 64°. Korlh Throndhjemi Amt, Beven ob- "l 
sarmtioUM, of which the higheat ia 3130 | 
Rh. ft. on the SveJiah frontier ; tbe lawest | 
1790 Uh. ft. on die BUrge-field; m^an 2000 


3660 

3010 
36S0 
2460 
3460 

2060 

1300 
1710 
1200 

1460 
' 760 


5460 
4810 
5420 
1360 
6350 

4110 
<nto«rf. 
3810 

32O0 

3610 
3100 

3360 

2650 


5400 
4370 
6300 

3460 

3480 
2940 


Lat. 67°. OiUeakaal, Salten, near the aaa, and 1 
abo near great Icefields of Fondal, ISOO 
Bb.ft.; Stegen, 1320 {=oa«) J 

Fr. ft. C'Wand) ■ . . -J 


Lat. 69i°. Alien, PinmarkeD, and i«l<nor ga- 1 
Derail;, 1660, 1560, 1300, 14£0, llGOi Eaa- 
fiord, 1630 ; mean 1<120 J 

Lat. 70°-6. Qnai™, 227 metrea (Seiland, snow 1 


Lai. ^\'■2. MageroB, North Cape, 130 melrea 


430t 



By means of a grapiiical cooatnictioii, derived from the 
preceding table, I have succeeded better than I could have 
expected, in representing the variation of the snow line, and 
the limit of the birch in Norway, in terms of the latitude. 
But it ia absolutely necessary, on the roughest estimate, to 
distinguish the Coast climate from the Inland climate. It 
appears, on the sliglitest examination, that the limit both of 
the birch and of perpetual snow rises as we recede from the 
coast towai'ds the interior, the amount, however, varying be- 
tween one latitude and another. By Coast, be it observed, I 
do not mean tbe actual shore exposed to the blast and spray 
of the open ocean, but generally (with some exceptions, how- 

I * Lodingen, aheltared exposure, Von Bucb. 

I t From eicegsive Bipoiure not comparable to the othera. The Bame remark 

B applies in some degree to the preceding obBervabiooB at Qualoa. 
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ever, aa at Kaa-liord, which lias a continental climate), dia 
comparatively oaivow space where the mountains bare a de- 
cided western declivity. The result of the projection (due 
regard being had to the numher and worth of the observa- 
tions upon which it is based) is, that the curves are nearly 
flat between 69 and 62 , where they begin to decline rather 
rapidly — passing from convex to concave about the 66Ui 
degree, from which point northwards they decline, but with 
extreme slowness. This form of the snow line is, I am per- 
suaded, in the main correct. The rapid fall north of the 
Dovre-field, its flatness in the south, and its slow declivity 
in the north, all coi-respond to observation. I shall now give 
a table founded on these curves, for every two degrees of 
itude. 



k 





Table o 


F THE IIeioot of 


THE Snow Like 




AND Limit of tb 


B Common Bincu (Beiula rUla) ra Nohway, 






^^. 












Horth. 


Interior. CoBst. 


nUTor™™. 


I»t.ri<.r. 


Cout. 


DIfiiKBK, 




Eng, Ft. 


Eng. Ft. 


Erg. Ft. 


E^B. Ft 


Epg. Ft. 


Eng. Ft 


60° 


5600 












62° 


5^00 


1150 


ll)50 


3350 


2150 


800 


84- 


4200 


36,10 


sm 


2300 


190') 


400 


66° 


3700 


3250 


450 


1750 


1450 


300 


68° 


3J60 


3000 


iCO 


1500 


1150 


350 


VO" 


3350 




450 


1350 


950 


400 



It wilt be understood that these numbers must be con- 
sidered aa mere approximations. Errors of from 100 to 200 
feet may well occur in the best determinations of this kind. 
Besides, the distinction of Interior and Coast evidently does 
not admit of precision. 

Beyond the limits of Norway the depression of the snow 
line is probably much more rapid. Over the ocean we come 
into wholly new climatic conditions. The level of the snow 
line at Cherry or Beeren Island, lat. 74^", has been estimated 
at 180 metres, about 600 English feet, and at Spitzbergen, 
lat. 79^°, at ; but I have already stated that this last result 
is inadmissible. 

The pi-eceding discussions establish completely the influence 
^of climate ' >rmining tho rise of the snow plane towards 
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the interior. This is moBt conspicuous about lat. 60' to 62°, 
where the diiFerence, it would appear, amounts to perhaps 1000 
feet ; but rapidly declines in lat. 64 ', corresponding, in fact, 
to the peculiar change in the form of the peninsula (referred 
to at page 190), which there rapidly loses its massive and 
elevated character, and the climate becomes in consequence 
more maritime. The rise of the snow line may even be traced 
on the east and west side of the outlying mountains near the 
coast. It depends partly on the Bame cause as the rise of 
the snow line in the interior of Asia — the comparative dry- 
ness of the climate — but in great measure also on the greater 
effect towards the inteiior of the solar rays, which at Bergen, 
and on the coast generally, are so often obscured by clouds 
and fog. Wablenberg long ago remarked the superior im- 
portance of the heat of the sun in melting snow, compared to 
the eifect of rain.* This is also true in Switzerland, though 
exceptions are sometimes striking. t But iu Norway, the 
rain which falls on summer snow can have no great warmth, 
nor be in any great quantity. We shall probably much ex- 
aggerate its effect, if we suppose that one-fourth of the yearly 
fall on the snow fields is in the state of rain, and that the 
mean temperature of that rain Is 40" F. This quantity would 
thaw no more than one-fiftieth of the enow fallen at other 

We observe in passing, as the result of the comparison of 
the configuration of the country with the position of the snow 
line, that though the surface actually covered by perpetual 
Bnow in Norway be small, yet the mountainous districts and 
table-lands everywhere approach it so nearly, that the snow 



* " CaJore Bolis nix meliuB enlTitnr quam pluviiB omnibua calidia;" andm 
to Uie same purpose. — Flora Lappanica, Introd., Ivi. 

t The floDda o( Saptember 18SS at Chamouni were caused mninly b} 
deluge of wai-m rain, wbkh acted Bimultancoual; aa the glaciets and naona 
even to the summit of Mont Blanc, which was seen all the while froin C! 
mDuni, whereas fulling edow always conreals it more or less. Mf guide i 
guete lialmat mentioned those facts fj> me in a recent letter. 

J M. Durocher has computed, from the t)hBervHtions made at the convent 
the Great St Bernard in »iwit(erlend, wbicb is but little bdow the snow 11 
that not more than ont-ninctiHk of the annual snow U dissolved by the rain 
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plane may be said to /wner over the peniiiBola, and any cania J 
whicli should lower it even a little would plunge a great p 
of the country under a mantle of frost. Nay, so nice is t 
adjustment, that even the convexity of the rocky contoarb 
its counterpart in the fall of the bqow line near the coa 
and in the general depression towards the north. The inckJ 
dence of this remark will presently be more fully perceived, i 



Notice of the "Silurian Si/stem of Central Bohemia, 
Joachim Barrande."* Communicated hy Jambs NioOli,'! 
F.R.S.E., Regius Professor of Natural History, University^ 
of Aberdeen. 

Some time ago the introductory portions of this volumqi 
were noticed by ua in the Edinburgh New Philosophical'' 
Journal, vol. 1. (January 1851), p. 107, from a copy kindly for- 
warded by the author. In this notice on account waa given 
of some of the more important geological results at which M. 
Barrande had arrived by his long and laborious researchi 
Eefemng the reader to this article, we now proceed to 
more immediate subject of this volume, whicli contains 
highly interesting account of his investigations into the struc- 
ture of those singular crustaceans — the Trilohitea — which 
form a large portion of the ancient fauna of Bohemia, and also 
of many districts of our own country. To shew the extent 
these researches we may mention that they occupy mm 
than 800 quarto pages, and are illustrated by above fifljj 
plates, full of very beautifully executed figures. In collecting; 
the materials for this curious history, M. Barrande was assists- 
ed by numerous workmen, trained under his own eye, tc( 
seek out and bring together the shattered fragments of 
ganic beings buried in these old strata. He pays a wel 
merited compliment to the zeal, skill, and intelligence of the 
humble Bohemian peasants employed in this minute ant 
laborious research, who, he says, have improvised a nomea-, 
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clature in their own lanjj^uage, both for the animals and the 
rocks in which they are found. Some of them who have 
been longest in his employment are not only able to catch 
the most evanescent traces of the minutest embryos with the 
microscope, but at once recognise any new or rare form in 
the district where they are engaged. 

M. Barrande has thus been enabled to extend his re- 
Bearcbes over a far wider range of localities, and to bring 
together a greater number and variety of specimens than 
would have been possible for an isolated individual. Some 
of the results of this wholesale mode of collecting apeeimena 
are not only curious, but of importance in the history of the 
animals. Thus the Dalmanitea socialis is one of the most 
common trilobites in Bohemia. It is characteristic of the 
quartzites of his stage D., some beds in the Drabow moun- 
tains being quite full of fi-agments of it, which form often 
nearly the entire surface of the rock. Yet they were only 
fragments ; and it was some years before perfect specimens 
of the whole animal were found in another locality. But 
these were badly preserved, and though collected in hundi-eds 
did not give the information on the structure of the animal 
that was wanted. At length a new depository of them was 
discovered in the Drabow mountaina, with perfect, well-pre- 
served specimens. In these, however, the body was always 
extended, and a new locality had to be discovered before any 
were found rolled up, as was the case with all of them it 
furnished. Eight years had been spent in these researches, 
and some thousand specimens of this Dalmanitea had passed 
through his hands, but all of adult individuals, when a new 
locality enabled him to complete the history, and to trace 
out the singular metamorphoses it undergoes, as represented 
in the highly interesting series of figures in his twenty-sixth 
plate. 

Ten years' researches were thus required to work out the 
history of this single trilobite, and the same was true of 
many others. A second result of this persevering diligence 
was the great increase in new species which it often produced. 
A quarry was sometimes wrought for several years without 
adding a new form to his list, when all at once some novel 
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Bpeiiea woald reward Iiis toil. As a stimiilas to geologiBU 
in other little explored regions, we may mention, that whilst 
Bohemia, previoua to his time (1840), had only fumialied 
twenty-two species of palaeozoic fossils to science, he hu 
now nuaed the number to 1200 species, most of them fully 
represented by numerous fine specimens. 

The very high value of M. Barrande's researches, both in a 
zoological and geological point of view, will perhaps be best 
indicated by a brief notice of some of their results. He eom- 
mences with a general account of the component elements of 
the body of the trilobites. In this he notices the broad and 
long forms which the variouB individuals of each species pre- 
sent, and which seem to correspond to the two sexes, — the 
males represented by the long, the females by the broad 
specimens. He also confirms Mr Salter's observations, that 
the former are besides indicated by more prominent eyes, 
and by numerous points, spines, or other ornaments on their 
shell, similar to what is well known to occur in insects at the 
present time. He then notices each of the three segments 
of the body — the head, thorax, and pygidium or tail — in suc- 
cession. On the head, he describes its general contom*, the 
form of the glabella or median lobe, and of the furrows by 
which it is bounded. The sutures or joints by which the 
cephalic carapace is divided into several distinct pieces, are 
fully explained, and illustrated by figures of those observed 
in tbri forty-five genera he has studied. These joints have 
not been noticed in the recent Crustacea, and were probably, 
as Burmeister thinks, intended to facilitate a slight moti< 
in the pieces when the animal rolled itself up, 

The eyes of the trilobitea have always been regarded wit^ 
much interest. He has found these organs in many species 
formerly supposed to he destitute of them ; but a few genera, 
as Agnostus, Ampyx, Dindymene, and Dionide, shew no trace 
of eyes ; whilst in Conocephalitos and Trinueleus some species 
possess and others want them. Singularly enough, all these 
genera belong to the lower Silurian rocks; whei-eas only ona 
species (of Ampyx) destitute of eyes has been hitherto 
served in the upper Silurian stages. In one species, 
I Bucklandi, the eyes seen in the yomig specimi 







Central Bohemia, 

disappear in the old, as is the case in existing nature, in 

some sessile or pai-asitic crustaceans. In the structure of 
the eyes M. Barrande notices two types, — the first in Pha- 
copsandDalmanites, which have the cornea opaque, liltethe 
other parts of the cephalic envelope, and penetrated by 
minute holes placed in quincunx, through which the lenses 
project; the second, found in all the otlier genera, has a cor- 
nea different from the common integument, and either smooth 
on the surface or tuberculated over the individual lenses of 
the compound eye. The number of these lenses varies in the 
same species, increasing with age. It is still more vai'iable 
in different species, as the following very interesting table 
will shew: — 



Phscops Volborthl, Barr. 

V, pephttlotea, Corda 

Pnwtue Mulptue, Barr. ... 
D&lm&nitCB Phillipei, Barr. 
v. Baiufnanni, Brong 



AeglinBredivita. B™-r 7B0 

DronteiiB BroQgniarti, Barr. ... 1000 

B. paiifer, B(j)r 4000 

Aaspbue uobilia, Barr 12,000 

lleraopUaridcs radiane, Barr.... 1S,000 

In the genus Harpes alone, simple eyes, like the stemmata 
or ocelli of the recent articulata, appear, and only two or 
three in number. Both these and the diverse forms of the 
compound eyes are represented in Plate 3. From this it 
would appear that the individual lenses are generally round 
or hexagonal in form, and never quadrangular, as in some 
modern Crustacea. This fact, and the smoothness of the 
cornea, would seem to indicate that the eyes of the trilobites 
were rather an agglomeration of simple eyes than tnily com- 
pound eyes, like those of the higher Crustacea now living. 

M. Barrande next describes the other portions of the head, 
the cheeks, with the hypostome and epistome, pointing out the 
value of the characters which the forms of these parts furnish 
to the palseontologist. We, however, pass on to the thorax, 
and to bia account of the various segments of which it con- 
eistH. As is well known, the number of these was at one 
time thought constant in each species or genera, and this prin- 
ciple was applied to their classification and determination. 
The analogy of existing nature might have taught ua that 
this would probably be true only of full-grown inilividuals; 



and M- Bairande's obserrationa, as we shall soon see, fuUj 
confirm this view. It, liowever, appears, that in the adult 
trUobttes the number of Begments in every part of the body ia 
constant for each species. Emmerich's law of the constancj 
of the nambei" of segments furnished with pleurse (20), on the 
other hand, is not established. So also the auppoaed law that 
the number of segments in the thoras of each genua was eon- 
Btant, bas not stood the test of M. Bairande's wide expe- 
rience, though, singularly, no exceptions have yet been ob- 
served in the genus Phacops, from which it was first deduceiL 
Still less have bis observations confirmed the sapposed law 
of the constancy of the number of segments in the whole 
body of each genus or family oftrilobites, the abdomen gMning 
in number as the thorax lost, and the reverse. As general 
results, M. Barr&nde finds the number of segments varying^ 
in the bead, from species in which no segmentation appears, 
to 6 segments in Paradoxus Bpinosus and others — ^in the 
thorax, from 2 in Agnoatus to 26 in Harpea ungula ; in the 
Pygidium, from 2 in Sao hu'suta, and many others, to 28 in 
Amphion multisegmentatus ; and in the whole body from 11 
to 38, or in the last-named species perhaps to 52. In the 
same genua the number of segments in the whole body range 
from 24 in Ualmanites solitaria to 38 in J), auriculata. 

Tbe power of rolling themselves up was long considered 
as highly characteristic of cei-tain trilobitea. and even made 
the basis of some systems of classification. M. Barrande 
gives many highly interesting observations on this faculty, 
for which we must refer to his work. Of the forty-five 
species he studied, twenty-aeven have been aacertained to 
roll themaelvea up, — in eighteen it has not been ascertained ; 
but, except EUipsocephalua, Ogygia, and Paradoxidea, only 
few and fragmentary specimeua have as yet been fonnd of 
these species. On the whole M. Barrande concludes that 
this power was common to the tribe, and therefor© not 
characteristic of particular genera or species. 

M. Barrande next notices the forms and characters of the 
pygidinm, but we pass on to the section in which he treats 
of " the feet and organs of the trilobites." In regard to the 
former, his observations only confirm the fact that these or- 
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gans either did not esiat, or were of such a eoffc and perish- 
able nature as to leave no recognisable impression on the 
rock. Adouin and Burmeister both came to this conclusion, 
from considerations drawn from other features in their 
organization, and none of the instances of the supposed 
discovery of feet have borne the test of strict inveatigation. 
It is diiferent with the intestinal canal of the Trinucleus, 
first observed by Professor Beyrich, which the author has 
also discovered in many specimens of the same species. 
These were found in the quartzites of the Di'abow moun- 
tains, and the intestine which runs down the interior of the 
median lobe or axis, from the glabella to the posterior mar- 
gin of the pygidiura, is either empty or full of a very fine 
clay. The chemical nature of this substance would be inter- 
esting, as giving, perhaps, some indications of the food of 
these crustaceans. 

Our limits compel us to pass, without further notice, the 
very important section on the nature and ornaments of the 
ehell or test of the trilobites, some portions of which furnish 
valuable materials not only to the geologist, but to the zoolo- 
gist. The account of the metamorphoses which many of 
the trilobites are now shewn to undergo, is also well worthy 
of the study of the zoologist, as illustrating many particulars 
in this TLmarkable peculiarity of the articulata. In several 
species the author has followed the successive changes from 
the time when the young trilobite escapes from the egg* 
till it attained its full dimensions. In some this was not 
possible, as the animal in its early stages seents, like some 
recent crustaceans, not to have possessed a shell, and thus 
to have left no record of its first forms. The Sao hirsuta 
and Dalmanites socialis furnish the most complete series of 
changes, the young animal being represented merely by 
the head divided into three lobes, whilst the thorax is 
wanting or rudimentary, and no trace seen of the tail, In 
a second gi'oup, as Trinucleus ornatus and the Agnosti, 
even in the first period the head and pygidiumare distinctly 
Been, but incomplete, and there is no trace of the thorax, of 

* Tbe tgge theiDHlTea are 6gurad in Plate 27, fig, 1-3. 



which the eegmeota are only gradually developed. In sonte 
Uigher groups all the parts of the body are at all timea re- 
oognisuble, and the change is principally in the form &u<I 
number of the segments. Such metamorphoses have now 
been established in sixteen genera and twenty-eight species. 
M. Barrande thinks that this number may be greatly in- 
creased by new discoveries, but would not extend it to tie 
whole family of trilobites. Some naturalists have even 
endeavoured to call in question the fact altogether, thougii 
we must think without reason, when we take into account 
its certainty among the living families of crustaceans. M. 
Sarrande refers such doubters to his collections for proof of 
its truth ; but as few can take a journey to Bohemia for tJiis 
purpose, we think the remarkable aeries minutely engraved 
in the plates 7, 18, 26, 30, may serve for their conviction, 
if studied without prejudice. 

The geological distribution of these trilobites along with 
the other fossils was noticed by ua in our former article on 
the introductory portion of M. Barrande's work. He now 
sums up his observations on this and other Silurian regions 
in the following general propositions, ist, " In consequence 
of local conditions, the fossiliferous formations of the Siluriwi 
system present in each country a series of distinct stages, 
each characterized, either by the nature of the rocks which 
compose it, or by a particular fauna, more or less distinct 
{tranekie). 2d. These local stages, considered individually 
do not exhibit in general any complete or constant agree- 
ment, when we seek to establish a parallel between them, 
by comparing distant countries with each other. In other 
words, the local stages of different countries are distinguished 
from each other, either by the nature of their rocks, or by tiie 
zoological composition of their faunas, or by the order of the 
succession of these. Nevertheless, it cannot be overlooked 
that there always exist very numei-ous relations between the 
animal forms that constitute the mass of these local faunas, 
even at great geographical distances. 3d, If we group the 
local stages in each of the Silurian regions according to the 
sum of the analogies noticed among the fossils of all kinds 
that they contain, and in particular in accordance with the 
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Bucceesion of generic and specific forms in the tribe of tri- 
lobiteB, we find everywhere three grand phymcal maBses 
similar one to the other, and superimposed in the same 
order. These masses or groups are characterised by as 
many general faunas — that is to say, faunas whose extent 
embraces the whole Silurian world, and which present among 
themselves a striking harmony, in respect both of their zoo- 
logical composition and the uniform order of their succession, 
wherever their presence has been determined. We distin- 
guish these three Silurian faunas by the names of Primor- 
dial fauna, second fauna, third fauna. The first two 
divide unequally the geological height of the lower Silurian 
formation, whilst in the third we comprise, provisionally, all 
the beings buried in the superior division." 

M. Barrande has represented the facts hearing on this 
subject, so far as the trilobites are conterned, in a very clear 
and striking manner, in Plates 50 and 51. His priraoi-dial 
fauna is by far the most distinct ; no species, and in Bohemia 
only one genua, Agnostus (in Sweden also another, Amphion), 
of trilobites, passing from it into the higher beds. But we 
agree with him that this is no sufficient ground for separa- 
ting the beds containing this fauna from (lie other Silurian 
rocks as a distinct formation. Still less can we, for a similar 
reason, separate the second and third faunas, or the lower 
and upper Silurian groups, connected as they are. not only 
by many genera, but even by several species, including, 
as we must do, those in his " colonies." On looking at the 
plate, the true physical cause of the great break in the zoo- 
logical series is at once apparent. The primordial fauna is 
cut off by an enormous eruption of igneous masses (por- 
phyries, &e.) which destroyed all organic beings in the limit- 
ed basin of Bohemia. These are followed by conglomerates 
marking shallow seas, and a bottom on which trilobites could 
not live ; and it is only when the appropriate sea bottom of 
Bchists and quartzites returns that they again reappear In 
great abundance, but of coui-se, after such a long interval, in 
new types and forms. His second division is closed in lilte 
manner by eruptions of trap ; but these we would conjecture, 
from the nature of the connected ixicks, both less extensive, 
and effecting less physical change on \,\ie ?>fta.-\iw\.\.ci\a, -m^^, 
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cMlsequently, also less mutation in the co-existing t 
world, 

We cannot now ent^r further on the rich field for specula- 
tion which this portion of M. Barrande'a work presents, or 
notice the important conclusions at which he arrives. Still less 
will our limita permit us to follow him in hia critical review 
of the varioQS systems of classifj-ing the trilobites, or in his 
minute and elaborate descriptions of the genera and species 
found in Bohemia. This portion of his work, with the 
accompanying aeries of plates, must henceforth be in the 
hands of every practical geologist who wishes to make him- 
self acquainted with the form and structure of these most 
ancient denizens of our globe. Even the zoologist, who 
wishes to review the varied forms of Articulate organization, 
will find it indispensable for his purpose, as containing not 
merely the largest mass of materials, hut many interesting 
features in the form and structure of these animals which 
we do not remember to have seen mentioned elsewhere. 

In conclusion, we would congratulate M. Barrande on this 
euccessliil result of his long and laborious undertaking. An 
exile from his own land for loyalty to his prince, he has well 
repaid the hospitality with which Bohemia received himtand.— 
connected his name indehbly with her scientific bistongJ 
But in his success we must confess that we feel a speciaB^ 
interest, from the connection in which it stands with the-" 
geological history of the British Islands. M. Barrande tells 
us he was specially led to the study of these ancient rocks by 
reading the Silurian System of Sir Roderick Murchiaon, which 
proved to him, as to so many other geologists, a sure guide 
in unravelling the mysterious history of the oldest of known 
creations. Tlie benefits he derived from this classic work 
of our distinguished countryman he now repays with interest ; 
and we expect soon to see the influence of M- Barrande's 
valuable researches exhibited in new light dawning on many 
obscure points in the geological history of om- own land. In 
this expectation we wisli him all success in hia labours, and 
ahall look eagerly for the appearance of the two remaining 
volumes of this highly important work. We are glad to 
learn that the engi-aving of the plates for these volumes is 
now far advanced. 
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Oh Vesicles in the Abdominal Cavity and Uterut, contain- 
ing a Mulberty-like Body rotating on its Axis, and on ihe 
Expulsion of the Ovisac from the Ovary. By MaiitiN 
Barry, M.D.. F.R.S., F.R.S.E. {Commtinicftted by the 
Author.) 

Of Buch vesicles a very mioute description has recently 
been given by Keber,* who found no fewer than eighty of 
them in seven-and-thirty rabbits. And Large as the number 
of rabbits was, this indefatigable observer discontinued hia 
researches only because no more of these animals could be 
obtained. He opened scarcely any rabbits without finding 
one or more of the vesicles in question. Their diameter waa 
generally about \"'. Some were smaller, others as large as 
IJ'". The smaller were tolerably round, the larger ones 
mostly elliptical, sometimes tapered at one end ; and some 
were bean-shaped. They had a fibrous membi*ane. Their 
position was either on the fimbrite of the Fallopian tube, or 
on the tube itself, or on the peritoneum in its neighbourhood ; 
sometimes on the horns of the uterus, and in several instances 
imbedded in the mucous membrane of the latter near its 
junction with the Fallopian tube. They were attached by a 
ramification of bloodvessels. A ciliated and vibrating epithe- 
lium lined the inner surface of their membrane. A mulberry- 
like body was seen in their interior, consisting of corpuscles 
bearing cilia, by means of which it rotated on its axis. The 
rotations of this body lasted from an hour and a half to two 
hours. Its diameter averaged kV"'i that of its corpuscles 
about B^ff'". Nothing like uniformity was presented by the 
vascular condition of the sexual organs, which in this respect 
varied greatly. Keber has given other details, not required 
in this communication. 

In my " Researches in Embryology " many years ago, 
vesicles such as those found by Keber were often seen im- 

* In bis work entitled " J3t Spfrmatozooram Introitu in Ofuia,^ Kltnigs- 
iMTg, 18B3. — The last number of this Jonrnal briefly noticed Ktber's obsarvl- 
tiona on then riuictes, u well as thois of the RUlbor of (be preaent coiDmimi- 
n, Tbe latter now gives a amre particular account of them, anil of ^oiiie 
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bedded in the raucous membrane of the uterus, and attached 
liy bloodvcBsela near the junction of the nterns and Fallopian 
tube. But being in search of ova, which it was important 
to obtain without delay, I again and again passed the said 
vesicles by, and perhaps might never have given them more 
particular attention, had it not been that the small size oS one 
of them, by bringing its centre into view, revealed the pheno- 
menon of a body rotating on its axis. The vesicle was ellipti- 
cal and measured in length }"'. The rotating body had a 
diameter of ^"', its corpuscles measured about ain"'- I 
watched it rotating for half an hour, though an hour and a 
half had elapsed after the rabbit had been killed before the 
examination of the rotating body was begun. Of this vesicle 
and what was seen of its contents I published an accounti 
with a drawing, in 1839.* The observation was incidental, 
and the account given of it was far less complete than it woul4 
have been had I known of the rotating body sooner. Siugularl; i 
enough, that body entire and rotating was seen by me but J 
once. Elliptical brown punctate corpuscles, however, the 
debris of such a body, I afterwards repeatedly observed. 

Keber is of opinion that whether found in the abdominal 
cavity or in the uterus, and however different in size, the 
vesicles in question are the same; and farther, that the vesiciA J 
in which I had incidentally observed a rotating body was OIWV 
of these. In this opinion I agree with Keber. 

"What are the said vesicles containing a rotating body*! 
Keber believes them to be ova. 

When in 1839 I saw a vesicle which contained a mulberry- 
like body bearing a perfect resemblance to the essential part 
of the mammiferous ovum in several of its phases described 
by me at the same time — that body rotating on its axis — the 
thought naturally arose : Have we not here a mammiferous 
ovum exhibiting rotation like that of some of the lower ani- 
mals? The resemblance, however, did not extend beyond the 
rotating body. The membrane of the vesicle was fibrouB, — 
it was connected by bloodvessels with the uterus, instead of 
lying in its cavity unattached, — there was only one mensbraitQ 
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to be seen, — this was certainly not what had been the zona 
peUucida,^and the raulbeiry eontaiDed no large cell in its 
interior — my " queen-bee in the hive." I therefore did not 
venture to consider it an ovum. (But in 18il I had the 
Batisfaetion to see from Muller'a Archiv, that "the said inci- 
dental observation of mine had led to the discovery of rota- 
tion in vphat was certainly the manimiferoua ovum.*) 

I therefore cannot agi'ee with Keber, that the vesicles in 
questiun are ova. What then are they ? For I am satisfied 
that he is right in saying— and he was the first to say — they 
anse in the ovary. I will now mention a (gw facts that may 
assist in determining what these vesicles really are. 

Up to 1838 the cavity containing the mammiferous ovum 
in the ovary was known only aa that of the Graafian follicle or 
Graafian vesicle. In that yeart I made known the mode of 
origin of the Graafian follicle, and in 1841]; made several 
additions which shew how it stands related to a " cell." The 
Graafian follicle arises in the following way. There is first 
seen a large cell. The nucleus of this divides into a large 
number of nuclei, which in colour, form, and size, are exactly 
like the early state of mammiferous red blood discs. From 
their origin in a mother-cell, these nuclei after their libera- 
tion are found in groups. They form cells which are ellipti- 
cal at first, become more spherical, and sometimes tapered at 
one end. The number of these cells is countless. But very 
few of them are matured and make their appearance at the 
surface of the ovary, though the rudiments of an ovum are 
seen in all. They are highly elastic, and remarkably trans- 
parent. They acquire a vascular covering, and there is thus 
fwTned a Graafian follicle. Von Baer's " couehe interne " 
■of this follicle is the originally independent cell just referred 
to, and his " couehe externe " is the vascular covering which 
that cell acquires. That cell I found to be common to all 
the Vertebrata, and in all these to arise, pass through stages, 
and acquire a vascular covei-ing, in essentially the same way 
as in Mammalia. There is thus formed tlie capsule of the 
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Bird, &c. This capsule ia analogous to the Graafian follicle 
of Mammalia. The Graafian follicle is therefore not a Btruc- 
ture peculiar to Mammalia, as had up to 1838 been supposed. 
The said originally independent cell — ^the foundation of both 
Graafian follicle and capsule — I proposed to call the ovisac. 

There are several points connected with the ovisac t« 
which, on tills occasion, I ask particular attention. 1. The 
capillaries in ramifying on the ovisac often include minuter, 
(H* as I called them parasitic ovisacs, which thus come to He 
between the membrane of a large one and its vascular cover- 
ing. I once counted more than fifty in such a position in the 
capsule of a bird. 2. The ovisac readily admits of removal 
from its vascular covering, which, however closely applied, 
does not become connected, — there is no penetration of its 
membrane. 3. When research of the minutest kind is made 
on the mode of origin of the ovisac, its young membrane is 
found to be made up of nucleolated nuclei, which later stages 
shew to have had within them the elements of Jibre. 

In 1839 I published the following fact.* An ovary of the 
Hog, with a high degree of vascularity in all the parts, pre- 
sented three ruptured Graafian follicles, with four on the 
point of bursting. None of these were distended beyond a 
moderate size. Bloody strings of a fleshy substance were 
hanging at the orifices of two out of the three ruptured 
Graafian follicles. In the infiindibulum of this side there 
were several of the same kind of bloodv masses of a string- 
like form, suggesting the Idea of their having been rolled-t 
Some of the string-like masses found in the infundibulum, 
as well as those pendent at the orifices of the ruptured Graa- 
fian follicles, on being examined with the microscope, pre- 
sented a multitude of ovisacs, varying in size from j'^'" and 
less to l'". Of one of these, and of its ovum, I gave a draw- 
ingi- I added, "The presence of such objects in the infun- 
dibulum appears to be not unfrequent in the Hog. I have 
observed them also in the Cat."§ 



« Phil. Tians., 1839, pp. 319, 320. 
t In connection Hitti the roUtd appeoruicd of thcAe masaee, I [eferced (a thm J 
muscular Htale at certain periode of the middle coat of the iDfuDdibulum. 
J J'hU. Trans., 1B39, n, V., fig. L02. g lb,, p. 320. 



No doubt, as I then suggested, the multitude of minute 
ovisacs thus found in the infundibulum are what from their 
position I termed parasitic, these having been involved in 
the rupture of a Graafian follicle, and thus expelled. Lying, 
however, as these do, between a larger ovisac and its vascular 
covering, the escape of the parasitic ovisacs implies the ex- 
pulsion of the larger one. And it is very possible that it 
waa this larger ovisac with its ovum that I have just men- 
tioned as having been represented by a drawing.* 

Whether such was the case, however, it matters not. All 
that I wish to shew from the said observation is simply this : 
That ovisacs in large numbers are found outside the ovary, 
and therefore that ovisacs are expelled from thai organ. 

But farther, I have reason to believe that in most instances 
the Hogs, in which are frequently found such ruptured Graa- 
fian follicles, have had no conneciion with the male- And 
lastly, from what I have since noticed in other Mammalia, 
and especially in the Rabbit, I am satisfied that the following 
is common to this class of animals, viz. — In the rutting season 
when there has been no connection with the male, the ovum 
does not escape from its ovisac ; for the ovisac itself ie ex- 
pelled from the ovary with the unfecundated ovum contained 
in it. 

Of what I had thus seen to happen in Mammalia on the 
expulsion of an ovum from the ovary In the rutting season, 
when there had been no connection with the male, I was re- 
minded by Keber's facts. And the conviction arose, that 
the vesicles with a rotating body — certainly not ova — are 
ovisacs. In favour of such an opinion was the fibrous struc- 
tiu-e of their membrane,t and their usually large size. I 
have already published this view,^ and have since received a 

* Phil. Trana., 1839, PI. V., fig. 102. 

t In the Gbroua structure of the meiabrene of the vesidmaontnlniDg n rotat- 
ing body, Eeber foreaaw ud objection likely to tie ralBad against bis view that 
tiiey are ova; the vitEUitry membrane (zona pellucidD.) never becoming fibrous. 
This abjection hoa been met by my opinion, that tbey are not ova but ovleacB. 
For drawings which 1 gave in 1841. of young ovisacs present, in the nudeolated 
nuclei of which their membruno is at first composed, the ciemvnte of future fibre. 
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letter from Dr Keber informing me that he adopts it. H< 

adds, that on becoming acquainted with my observations 
the escape of odsac.t in the Hog, he examined several 
these animals slaughtered by the butcher, and in the vei 
firat of them found three escaped oviaacs on the outside of 
the Fallopian tubes. 

My liealtb not admitting of much labour in microacopic 
research, I have lately requested for this pmfoae the assist- 
ance of a friend. He first examined two uninipregnal 
rabbits, recording and reporting tlie reaults, which I quol 
in his own words. lu one rabbit, he says, " I found no tn 
of escaped ovisacs ; but removed as many as fifteen withod 
any difilcnlty from different parts of the ovaries. They wei 
of various sizes, |"' and under. They all were fibrous, 
contained one, two, or three ova, and were sufficiently deal 
to shew the ovum within when gently flattened." The other' 
rabbit, five months old, he was informed had never had con- 
nection with the male. He brought me two vesicles from 
this rabbit. One of them, A, he says, " was still in the ovary, 
but formed a translucent glistening projection upon the si 
face. Its escape was almost spontaneous after the inclosio] 
ovarian membrane had been torn." We examined tbi 
vesicle together. It was elliptical, about §'" in length, and 
fibrous. It contained three ova, one of them well formed, 
the others smaller and apparently aborted. This vesicle waa 
evidently an ovisac, freed from its vascular covering. 
other vesicle, B, my friend remarks, " was lying at one ei 
tremity of the ovary, slightly attached lo its surface, vrittT 
the infundibulum in close proximity. There was therefore 
left upon its removal " [from the surface of the ovary] " a 
minute torn or abraded spot." Our joint examination of tbi 
vesicle yielded the following results, which are important 
shewing in what respects a vesicle, B, attacked to the surfc 
of the ovary, resembled, and in what respects it differed fro] 
c (the vesicle A) almost spontaneously escaping froi 
that oi^n. In size, B rather exceeded A, but had a diamett 
of less thai a line. In the fibrous structure of their mei 
brane, and i. their elliptical form, B and A did not diffei 
There was ne^ier " zona pellucida " nor anything that coult 
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lie called an ovum in B. But it contained a mulberry-like 
hody such as I had seen rotating on its axis. 

These observations leave no doubt at all that the vesicles 
containing a mutberry-Iike rotating body have, as Dr Keber 
supposed, their origin in the ovary ; — that they are not, how- 
ever, ova, as he supposed them to be, but o- 



The said vesicles then being ovisacs, it is to be presumed 
that the former ovum is represented by the rotating mul- 
berry. How does the one become converted into the other ^ 
From what I saw in the Hog, it would seem that some of the 
first changes, after the expulsion of the ovisac from the ovary, 
are liquefaction of the yelk, absorption of the vitellary mem- 
brane, and enlargement of the germ vesicle and spot.* What 
follows I cannot say. But it is difficult to believe that there is 
anything in the ovum or ovisac so likely to produce a ciliated 
rotating mulberry-like body as the dividing and sub-dividing 
germ spot ; for 1 shewed this spot to fill its vesicle by such di- 
visions, and this before fecundation. An altered form of the 
germ spot, therefore, I believe to be represented by the said ro- 
tating body. The spot, as I have already said, is that ofan«fi- 
feeundated ovum. And in harmony with this is the important 
fact, that the rotating body in the vesicles in question, though 
perfectly resembling the mulbeiTy in the fecundated ovum, 
is much smaller, and contains in its interior no large cell with 
a nucleus, which nucleus, according to my observations, is (lie 
first appearance of what can be called the embryo.^ 

As to what becomes of these escaped ovisacs with their 
remains of unfecundated ova, I am by no means of the opinion 
that any of them are ever fecundated in tlie Fallopian tube 
or uterus. My belief is that they are finally absorbed, for 
in the same localities you find corresponding vesicles con- 
nected by bloodvessels with the part where they are found, 
having a thinner membrane, and either no more than traces 
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of an epiUielial lining and of a muIberiT', or no trace <tf tbeae 
at all. Such states nere also noticed by mj- friend in two 
rabbita which lie examined, besides those already meationed. 
In one he found two resides distinctly attached " by bloud- 
veasels to the fold of peritoneom inclosing the ovaries and 
between them and the fringe of the tubes. The capillaries 
running over tiie surface of these fibrous sacs were Tery 
plainly seen with the current of blood in them ; yet. they 
were so transparent as to admit of a full examination of the 

interior No trace of cells or the mulberry-like body." 

A third vesicle in nearly all respects the same he found in 
another rabbit attached to the fimbrioe of the Fallopian 
tubv. 

Owen aptly tenned the Infusoria a minute police, — their 
offico being to take up and retain in organic life particles 
about to be lost from it.* This comparison may perhaps be 
applied to the capillaries that ramify over the vesicles contain- 
ing a rotating body ; but in the very opposite way. Instead 
of retaining them in organic life, the capillaries lay hold of 
these vesicles as foreign bodies to be expelled, and they ac- 
cordingly take them up and effect their expulsion. In this, 
however, they seem to be assisted by the vesicles themselves. 
Yov as the rotations exhibited by a/ecundated ovum belong 
to the changes essential to development, so, it may perhaps 
be Baid, do the rotations of the wnfecundated umlberry-like 
body in its ovisac belong to the changes leading to dissolu- 
tion. 

The foregoing relates to the ovisac with an unfecundated 
ovum; the following to the ovisac o/ter fecundation. lam 
about to give the substance of several more of the facts poh- 
lished in my second series of " Researches in Embryology" 
in 1S39. viz.— 

1. Fecundation of the mammiferous ovum takes place in 
the ovary. ^ 

2. A largo aperture is seen in the ovisac just before the 
exi>ulaion of the Rabbi t's/ecitntfnierf ovum from the ovary.J 
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3. In Mammalia the ovisac does not continue long in 
the ovary after the expulsion of the fecundated ovum. A 
few hours after the Rabbit's ovum has been discharged, if 
lateral pressure be applied, the ovisac escapes from the thick 
vascular mass VFhich has no connection with it. Of an ovisac 
thus removed with its large aperture, I gave a drawing." 
Soon after, the ovisac is no longer met with in the ovary. 
There is now seen protruded from the centre of what was 
formerly the Graafian follicle, a mammillary process, noticed 
by several observers, very accurately figured by De Graaf, 
apparently mistaken by Cruikshank for the ovum, and not 
inappropriately compared to a sort of hernia by Coate. This 
mammillary process consists solely of an inverted portion 
of the vascular spongy substance which previously consti- 
tuted the covering'of the ovisac. In the Rabbit the expulsion 
of the ovisac seems to take place in three or four days after 
the fecundated ovum has escaped ; in the Sheep and Goat not 
BO Boon.t For the vesicle described by Dr Pockels as re- 
maining in the incipient corpus luteum eight days and more 
after the expulsion of the ovum in the Sheep and Goat, was 
evidently my ovisac. 

4. The ovisac therefore can take no part in the formation 
of the corpus luteum. J 

The large and sometimes elliptical aperture in the ovisac, 
which I figured,! '^ obviously for the purpose not only of ad- 
mitting the fecundating element, but also for the passage 
through it of the fecundated ovum. (Such an aperture is 
not required where, as in the case of the unfecundated ovum, 
the latter continues in its ovisac — the ovisac escaping with 
its ovum ; though it is by no means improbable that such 
an aperture may be intimated even here.) 

We have thus seen a vesicle — my ovisac — to exist in the 
ovary, — to be unconnected with its vascular covering, — to 
have a fibrous structure, — and, either with the ovum or after 
it, to be expelled from the ovary. This is in Mammalia, 



• Phil. Trans. 183B, PI. V., fig. i 
X lb., p. 350, ^ 261. 
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wliere the expelled oviaac is probably t 
Hliewn a corresponding vesicle to be oommoQ to the < 
Vcrtebrata, and I am by no means disposed to limit the ovisc 
to this class of animals, bcliering it to corr^spoad tothl 
" acbaalenhftut" of German authors in the lower ones. Ill 
final destiny in different animals may be very different Bui 
analogy forbids the supposition that, exist where it may, Ai 
ovisac in any two animals essentially differs in its relations it 
what may bo present of a vascular covering. It is equally 
Improbable that while the ovisac is espelled ft^tm the cmtj 
in Mammalia, it remains in that organ elsewhere. 



The Physical Geography of Hindostan. ByDr Geo. BlTlST: 
liombay. Communicated by the Author. 
f'fTieral Description. — Our recent conquests have extended 
our north-west frontier to almost everywhere beyond the 
Indus, and the British dominions now stretch from the sea 
io the iiiouiitains, all around from Soonmayance in Scinde 
t^) Arracnn in Burmah ; and the region to which the follow- 
ing rcmiirlts pertain is the same in its phy.sical as its political 
boundaries and area. It forms a vast irregular lozenge, com- 
posed of two triangles, one of them nearly equilateral, resting 
on opposite sides of the 22d parallel. The peninsula of Hin- 
dostiMl proper — of about 1200 uules each side, extending 
from the latitude of Cuteh and Calcutta, and so southward to 
Coylon, in latitude 7" — constitutes the southernmost of these 
and is bounded to the south-east and south-west by the Bay 
of Bengal and the Arabian Sea : the other, which rests on 
tbis, Itaso to base, is obtuse-angled and scalene, its apex 
roaelitng north beyond Attock, and its base extending aloi^ 
the shores of Scinde to Cape Monze, and those of the Bay of 
Bengal to the mountains eastward of Chittagong, or from 
the 67th to the 90th eastern meridian. It comprises an area of 
1.30H,200 square miles, surrounded by a boundary of 11,260, 
or ona-half the ciii-uit of the globe. Of these square miles 
900.788 belong to England, 50S,-H2 to native states. 

The foatuifs of this vast country are almost endlessly di- 
vornWi'd. A hiigo range of monntains walls it in on the b 
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easb, north, and north-west, with a general equatorial dii-ec- 
tion, bending at the extremities soutli-east and south-west, 
A magniBcent chain, conHtitnting the "Western Ghauts, runis 
nearly parallel to the shore, along the whole western sea- 
board, from Goozerat south to Ceylon. A large equatoria) 
mass, forming the Vindergah range on the north and Satpoo- 
tra on the south, bending eastward from this, constitutes 
the basins of the Taptee and Nerbudda. The Gomsoor and 
R^mahal hills, which bound tlie delta of the Ganges on the 
west, constitute almost independent masses ; and the range 
along the eastern side of the peninsula towards the seaboard 
is, as compared to the Western Ghauts, irregular in struc- 
ture and inconsiderable in elevation. Shelving or sloping 
gently from the inner sides of the latter of these, is the 
vast table-land of the Deccan, resting on the highlands of 
Malwa on the north, under the 20th parallel, and extend- 
ing eastward and southward, till terminated by the moun- 
tain spur which stretches from the Nhilgherries towards 
Madras. Stretching again from the base of the mountains 
on both sides of the peninsula on to the shore, and so ex- 
tending all round the sea-coast, is a low border on the 
eastern or Coromandel, and the Concan on the western or 
Malabar coast. It varies from 6 to 50 miles in breadth, and 
its average elevation is about 30 feet above the level of the 
sea. A large portion of it is obviously of very recent marine 
origin; and on the northern and southern portion of tlie 
shores of Western India it is broken up into numberless 
islands, of which the group of fourteen — of which Bombay 
is one — ia the best known and moat beautiful. 

It will be thus seen that the peninsula of Hindostan con- 
sists of three distinct parts, — a central table-land, of an ave- 
rage elevation of about 1500 feet, and a maximum of about 
2500 feet, sprinkled with magniticent isolated conical hills, 
some 2000 above the plain and 4000 above the sea, of a vast 
circuinTallation of mountains, spreading out into a great 
mass on the north-west, and presenting on the west two 
stupendous groups, rising at Mahabaleshwar, near Bombay, 
under the 18th parallel, to the elevation of 4500 feet, — the 
Nhilgherry group, under the 12th parallel, attaining an alti- 
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tude of bSOO feet, — and, thirdly, of the low land on t 
Heaboard betwixt the foot of the hills and the shore. 

Without at preaent taking into account the Sooliman and 
the Himalaya oiountainB, India, beyond the limits of the pen- 
insula northward, exhibits four grand divisions of surface, — 
1»t, The }p'eat river deltas of the Indus and Ganges, consist* 
ing of almost pure alluvium, yearly adding to its mass, and 
which furnish by far the most fertile portions of the country; 
2d, The Doabs, which may be described as the converse of 
the deltas — the latter being the rich lands which lie around 
the mouths, the former those which separate the branches 
of our principal rivers ; both being to a greater or less extent 
subject to inundations, the Doabs being particularly acces- 
sible to artitioial irrigation ; 3ii, The Great Desert, which 
lies to the eastward of the Indus, and southward of the 
Sutlej, towards Delhi, and which loug formed the defence of 
the British frontier ; and, lastly. The Terai, or gravel belt, 
which skirts the base of the mountains, — a tract of compara- 
tively inconsiderable size, but bo singular in point of struc- 
ture as to be deserving of a separate notice. 

The Terai, or Tauri, is a large gravel belt, filling, to the 
depth of from 15 to 150 feet, a naiTow, basin-shaped hollow, 
from 5 to 15 miles in breadth, and from 500 to 600 in length, 
skirting the base of the Himalayas. It is so penetrable to 
water, that rivers, after traversing it for a short distance, 
sink down and disappear under its surface, re-appearing 
Again when a fault, dyke, or other obstruction, is met with, 
once more to disappear when this is passed. The marshes 
thus formed are so malarious, tliat the husbaodmeu by whom 
portions of the Tarai are tilled hasten away from it as evening 
approaches, and make their abode high up amongst the hills. 
The insalubrious character of this singular region, at certain 
seasons of the year, pervades the vast Saul forests which skirt 
its margin all along ; they are waterless, rivers sinking be- 
neath them, and emerging in the Terai ; and Nepaul is girt 
around by a border at times so dangerous to human life tiu4 
for months together no one attempts to traverse it. 
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JouB river systems — the Himalayan and Hindoatanee — 
drawing their supplies from totally separate sources, and 
traversing or aurroanding the whole of the districts subject 
to the visitation of famine. The Indus, with its five magni- 
ficent tributaries which intersect the Punjaub, and the Ganges 
and Bnrrampootra, with their gigantic branches, derive their 
principal supplies from the melting of the snows ; and the 
more fiercely the sun shines on the hills, and the more insuf- 
ferable that are the heats below, the more plentifully do these 
gelid storehouses give up their treasures. The whole of the 
Hindoatanee system of rivers, again, consisting of the Saber- 
mtitti, the Mhye, the Nerbudda, the Taptee, all discharging 
themselves into the Gulf of Cambay, in Western India ; the 
Godavery, the Kiatna, and the Cauvery, falling into the Bay 
of Bengal, originate in the western mountains, and are fed 
by the rains which fall over these, to the extent of 100 
inches on an average, during the months of June, July, and 
August. Both systems, whether fed by snow or rain, are in 
flood at the same period of the year, that being just the sea- 
son when moisture is moat required. Both draw their sup- 
plies from mountains too rocky or barren to require mois- 
ture, and too steep to retain it, and which send to the ocean, 
-through tracta of the fineat country in the world, supplies of 
water sufficient to transform them into one universal garden. 
The following table is given by Hamilton of the probable 
length of some of the rivers of India : — 

1. Indne 1700 

5, Jimma (to its junctidii with tlie Oangea, 7SQ miles), 1500 

3. Sutlej {to the Indiaa, 900), . . . 1400 

4. Jhylnm (ditto, 760), .... 1230 

6. Gimduck (to the Qanges, 450), 

6. Godavery, . 

7. Krishna, 

8. Nerbudda, 

9. MBLanuddy, 

10. Tuptee, ...... 460 

11, Cavery, 






a Cataeacth. — Gairsuppa, Western Ghants, top of faU to 
BurfacB of basin, 838 feet, depth of baSLn, 300— total, 1138; from 300 to 
600 feet acmsa during the rains. Yeanna, Mohabaleshwar, SOO feet. 
Caveiy, Mysore, 300 feet. Bouti, in Bundelcond, 400 feet. Katra, in 
"" '-' mi, 388 feet. Chai, in Bundekund, 363 feet. Keuti, in Bun- 
272 feet. Garsippa, near Honoor, 1000 feet, and 60 feet anxoA^. 
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When we tiiiJ India generally talked of as one country of 
moderate extent, and nearly unit'orm condition and character- 
isticB, it is not wonderful that the phenomena of the atmo- 
sphere should be spoken of with as much looseneBS as the geo- 
graphy of the land. The climate of India is in reality still 
more various and diversified than the features of the country. 
In the south, showers are frequent all the year round : on 
the southern Coromandel coast three months of violent rain 
occur in winter, the rest of the season being dry ; while a 
fow degrees to the north of this, on hoth sides of the Bay of 
Bengal, and all over Western India, the precise converse of 
this is the case. In Central India the rain becomes ex- 
tremely light, and occurs mostly about midsummer; in the 
north there are both the summer and winter rains; in Scinde 
and Beloochistan there is no rainy season whatever, and the 
heavy showers which occur irregularly, and at intervals of 
years, are productive of sickness, and considered injuriona to 
the country. 

To go, however, more into detail : — From the conjoined 
infiuences of the heat of the sun and the rotation of the 
earth, there are two vast currents of air constantly cir- 
cling round the globe from east to west, called the north- 
east and south-east trade-winds, the two being separated 
from each other by a belt of turbulent and irregular cur- 
rents, and frequent precipitation, called the rains, calms, 
or variables. These three great bands of air move somewhat 
to the north and south, according as the sun is to the north- 
ward or southward of the line ; and where they impinge upon 
a continent or peninsula stretching towards the e<xuator, a 
branch is broken off, and a current, varying according f.o the 
season of the year, produced, called a monsoon. On the western 
side of India, north to the Gulf of Cutch, and on the western 
shore of Burmah and the peninsula of Malacca, this blows, for 
betwixt two and five months in summer, according to the lati- 
tude, from Bouth-west ; for the greater part of tiie rest of the 
year from north-west, an interval of storms and calms occur- 
ring in both cases at the period of change. It is usually held 
that this takes place about a week or ten days after the 
passage of the sun northward or southward over the parallel 
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of the place, and that the rains which always accompany it 
follow and retire a few days afterwards. On the eastem 
aide of the peninsula again, from Ceylon to considerahly 
northward of Madras, lying in the lee as it were of the land, 
the monsoons blow from north-east and south-east, the former 
of which occurs in midwinter, being their rainy aeaaon. 

Few things can be more striking than the state of the 
atmosphere or the aspect of the sky just as these periodical 
alterations are about to arise. Taking what appears at 
Bombay as an example : from the beginning of November to 
the end of May the sky has been perfectly cloudless, and not 
a shower has fallen. Regular sea and land breezes setting 
in before noon and daybreak respectively, the former blowing 
from north-west for ten or twelve hours, the latter from due 
east for five or six, with intervals of calm between, have 
filled up the day and night, Wliile this state of matters still 
continues, and not the slightest indication is given of coming 
change, the stranger observes to his astonishment a sudden 
and simultaneous hustle amongst the whole community. The 
tents occupied by the troops, and the flimsy dwelling-places 
which had hithei-to afforded accommodation to the European 
population, are suddenly pulled down and swept away, as if 
their occupants were fleeing before some fearful pestilence. 
The most substantial buildings, if thatched, have their i-oofs 
stripped off and renewed, and in any case have them tho- 
roughly repaired, while all doors and windows facing the 
south- we at ward are boarded up, matted over, or in some way 
or other secured. Square-rigged vessels strike their upper 
masts, lower their yards, and make immediate provision for 
a storm, while as yet there is nothing whatever to warn the 
stranger of coming change ; and the lighter native craft are 
hauled up beyond the reach of the waves, and thatched over 
with a thick roofirg of palmyra leaves. Large clouds at 
length begin to make their appearance daily about noon over 
the western mountains, and advancing up the sky eastward, 
right in the teeth, as it would seem, of the wind then blow- 
ing, eiLhibit the most magnificent display first of sheet, after- 
wards of forked lightning, This goes on from day to Jay for 
about a week, the electrical displays becoming more vivid 
VOL. LVI. HO. CXJI. — APKIL 1854. 'L 
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%nA intense every night. Until the rains actually Mi, the 
clouds invariably disappear immediately after dark, and two 
hours after the sun has gone down surrounded by the em- 
blems of coming tempest, the stars shine out everywhere 
down to the very edge of the horizon, and not a flock or film 
of vapour is to be seen staining the deep blue of the serene 
eipanse from aide to side of the 6rniament Suddenly, and 
in general after a day of unusual tranquillity, a little after 
sunset, a blast at once darts forth fi-om the east, followed by 
a gush of rain as if the windows of heaven had been opened, 
the thunder roars and lightnings flash incessantly, tie 
quivering light of a continuous succession of flashes being 
sometimes sufficient for 6ve or ten seconds on end to pennit 
the smallest print to be read. Sometimes it shoots upwards 
from the earth, sometimes it seems to rain down in long 
Btreams, like a string of red-hot beads, reaching fi-om the 
clouds to the aea ; most frequently it darts in long xig-zags 
horiKontally from cloud to cloud, or bursting in all direc- 
tions from a single point like a shower of coruscations shot 
on every side. This state of matters generally lasts from one 
to two hours, when the wind veers round to south-westward, 
blowing with increased steadiness and diminished force, and 
the voice of the thunder, which had just before pealed, 
a succession of tremendous claps or roars, is heard loi 
bellowing in the distance. 

It may be mentioned in passing that although all our con- 
tinued storms blow on us from the south-west, and the sea 
breezes during the fair weather are north-westerly, that our 
casual blasts invariably burst upon us from the mountains to 
the east of us, as if these formed the grand magazine of 
thunder and storm. The first burst of the monsoon seldom 
lasts more than a single night and part of a day, and the 
second dawn presents the moat wonderful change in the scene 
that can be imagined. The burnt and parched earth seems 
now washed and refreshed everywhere, long spikes of grass 
of the tenderest green ah-eady shoot up from what a few 
days before were brown and barren plains ; deep and 6Uhy 
pits and unseemly tracts, half choked up with rubbish, straw, 
and withered leaves, are now the basins of pellucid pools and 
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lakes, or the channelB of majestic streams. The rays of the 
sun, no longer fierce and intolerable as they were a week be- 
fore, shaded by interveuing vapours or transient clouds, pre- 
sent that interminglement of alternating light and shade in 
the landscape which, beautiful in itself, becomes doubly de- 
lightful from the contrast it exhibits to the nninterrupted 
and unceasing glare of the previous part of the year. After 
a few days' weather of this sort the rains return with re- 
doubled violence, and continue to pour down for forty or 
fifty days, at an average of above an inch a -day, the ordinary 
fall in June, July, and August, amounting at Bombay to about 
70 inches. Within a week or ten days of the commence- 
ment of the rains, so soon as the surface of the soil is fairly 
saturated, and occupied everywhere by rivulets or pools of 
standing water, the whole earth seems to swarm with fish. 
They are of four or five different varieties, such as abound 
in the sea along-shore, and can live either in fresh or salt 
water. They vary in size from an inch in length ta that of 
tie forefinger, and are caught in myriads in baskets or in nets 
affording sport to the boys, and an agreeable article of food, 
Thougt their appearance has been mentioned by every one 
who has attempted to describe the rains for the last two 
centuries, it has never been so satisfactorily accounted for 
as could be desired. Colonel Underwood of the Madras 
Engineers, mentions a case when he was overtaken by a 
furious shower in the midst of the dry season, when the earth 
was at once covered with fish, which must have fallen from 
the heavens. But this scarcely seems to account foi' those 
which appear some ten days after the burst of the monsoon. 
Equally remarkable witfi this, though without its mystery, 
is the appearance of myriads of frogs of the most enormous 
dimensions, which occurs at the opening of the rains. At 
night their ei-oakings fill the air whenever a shower falls ; 
and they are seen in hundreds by the margins, or in the 
waters of every pool — at times resting on the lotus leaf, at 
times hurrying from the pursuit of the water-snakes which 
hunt and devour them. Thuy are of a bright greenish yellow, 
and measure from six to seven inches from snout to vent, 
often bounding from six to nine feet at a spring. The rains 
1^ 



slacken oflF e«rty in August, and after the first foil mom' 
ui offeriog ib made, and a festiral held bj the natives to 
propitiate the ocean gw), wtd vessels laid np in the end of 
May prepare for sea. After some weeks of open weatlier 
the Malabar eoaat is uaaallv lisited is the end of September 
or beg;inning of Oct4j1)er by a furious bnrst of thunder, rain, 
and cantorly wind called the Elephanta, from ita occurring 
aa the sun enterci tlie constellation of the Elephant, thia 
fiQully tluslng the rainy season. 

On Mie Huiigal side the rains are about a week later in 
Htting ill than at Bombay. The amount of fall at Calcutta 
is itearly the same, but seems more fiolent while it lasts, 
anil is Homewliat less continuous. Along the whole of East- 
iiru and part of Centi*al India, the rains are pi-eeeded by 
furious whirling s(]uallB, called north- westers, from their 
coming down from the direction of the Himalayas, as out' 
eastern squalls do from the Ghauts ; three or four of these 
occur during the months of April and May, and are fte- 
({uently accompanied by furious hall-storms, the hail being 
on an average about the size of walnuts, frequently that of 
duck's cg)2;s ; single hailstones have occasionally been found 
from one to three pounds in weight. There are, indeed, 
four oases on i-ecord within the last 70 years of masses of 
ico having fallen from the firmament of from l^aIf-a-ton to a 
ton-and-a-half in weight. Recent observations have shewn 
that the maximum fall of rain occurs, as might be espected, 
at the ordinary altitude of the principal layers of rain cloud, 
between 3000 and 50U0 feet above the level of the sea, and 
the amount of full regulai'ly decreases above this as the 
higher regions of air are attained. The diacLarge where 
this sea of vapour impinges on a cold mass of mountains is 
tremendous. At Mahablcshwar it amounts to betwixt 200 
and 300 inches, it exceeds 200 on the same level at the 
Nlieilgerries, and at Cheraponge in the Casbia Hills north- 
west of Calcutta there is an average fall of no less than 610 
inches, above 20 feet occasionally falling In the montlj of 
June. 

lu the north of India there are both winter and sumi 
rainst tt* ' e former are always the lighter of the 
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The regions to tbe leeward of the moaDtain whIIh, against 
which the clouds borne up from the sea first dash and dis- 
charge Oiemselvea, are comparatively dry, and the sudden- 
ness with which the transition takes place is often most re- 
markable. At Paunchghunny, 600 feet lower down, and ten 
milesfarthereastthanMahabaleshwar, where from 250 to 300 
inches fall, they have seldom more than 20 inches, while the 
average of the table-land of the Deccan scarcely esceeds 25. 
When the rain clouds approach the arid plains of Scinde and 
Cutch, they appear to ascend and become absorbed by the 
air, passing on to precipitate themselves on the mountains to 
the northward. There is much reason to believe that the 
fall of rain is diminished by the absence or destruction of 
trees. Were vegetation sufficiently fostered in Scinde by 
means of irrigation, it might cause it to have its regular 
rainy season like the lands around. 

Two events strike with surprise the ornithologist on the ap- 
proach of the monsoon. Nearly all the kites, hawks, vultures, 
and carrion birds disappear from the sea^coast, while the crows 
begin tobuildtheirneata and hatch their young just at the sea- 
son that seems most unsuitable for incubation, when tlie eggs 
are often shaken out, or the nests themselves are destroyed by 
the storm, and the poor birds are exposed in the performance 
of their paternal duties to all the violence and inclemency of 
rain and tempest. At the instigation of a sure and unerring 
instinct, the carnivorous birds, as the rains approach, with- 
draw themselves from a climate unsuitable to the habits of 
their young, betaking themselves to the comparatively dry 
^r of the Deocan, where they nestle and bring forth in com- 
fort, and find food and shelter for their little ones. The 
earth, once saturated with rain in the low country, abounds 
in grubs, snails, and worms, the food of the young crows, 
which the parents pick up in the soft and moistened soil, the 
rising generation coming forth just as the means of supply- 
ing them with suitable sustenance become plentiful. The 
scenes connected with this, which follow the conclusion of 
the rains, are curious enough. While the Mahommedans bury, 
and the Hindus burn, the Parsees expose their dead in large 
cylindrical roofless structures called Towers of SiiiBMUH, 



where birds of prey at all times find an abundant repast. 
Tbeir family cares and anxieties over for the season, tie 
carrioQ birds, which had left in May for the Deccan, retimi 
in October to Bombay, and make at once for the usnal scene 
of their festivities, now stored with a three months' supply 
of untasted food. As they appear in clouds approaching 
from the mainland, the crows, unwilling that their dominions 
should he invaded, hasten in flocks to meet them, and a battle 
ensues in the air, loud, fierce, and noisy ; the flapping of the 
wings, the screaming and cawing of the combatants resound- 
ing over the island, till the larger birds succeed, and having 
gained the victory, are suffered thenceforth to live in peace. 
It is just after the rains have well set in, that those 
beautiful exhibitions of thousands of fire-flies flashing out 
in concert become visible. These brilliant little insects are 
generally seen dancing alone amongst shrubs and underwood, 
occasionally congregating in vast multitudes around iso- 
lated trees, which they at times render wholly luminous. At 
times the whole countless host flash out for a few seconds, 
and simultaneously, at intervals of similar amount, becoming 
dark again, and so they flash and flash for hours on end- ' 
Sometimes they shoot in long columns into the air, like the 
coruscations of fire-worka, becoming bright and dark by 
turns, or having reached a considerable altitude, tbey seem 
to pour down in a shower of sparks. 



Principal Falls of Sain in India — Eastern India and 
Bajf of Bengal. 
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Average fall of Sain — At Bombay for 30, and Calcutta and 
Madras for 8 years, near the level of the sea : — 



July, . 

August, 
Stptember, . 
October, 



4.69 
12,T4 
13.15 



Remarkable Falls of Rain in India and other parts of 
the World.— At Geneva, 25th October 1822, 32 inches fell in 
twenty-four hours ; at Flangurques, 6th September 1801, 14 
inches fell in eighteen hours ; on the 20th May 1827, 6inches 
fell at Geneva in three hours ; at Perth, on the 3d August 
1829, four-fifths of an inch fell in half-an-hour ; on the 22d 
November 1826, nine-tenths of an inch fell at Naples in thirty- 
seven minutes. — Forbes, Eep. Brit. As. 1840. 

In India. — At Mahabalesbwar, in 1834, 302 inches fell in 
one hundred days ; on the 4th of October 1846, 10 inches fell 
at Chittledrooj in twenty-four hours ; at Bombay, in 1 844, 7i 
inches fell in twenty-four hours ; 2 inches fell in seventy 
minutes on the 1st, 9.43 inches on the 10th, and 12 inches 
on the 26th July 1849.~Sykes, Phil. Trana. 1850 ; Rep. 
Brit. Ab. 1849. 

At Rajkote, on the 26th and 27th July 1850, 26 inches fell 
in twenty-four hours, and 35 inches in 36 hours ; 7 inches 
fell in one hour and a half at Ahmed. 

With this general review of the principal physical features 
and climate of India, we may next pass to some of the leading 
peculiarities of the ocean which surrounds it, and here I may 
perhaps be permitted to quote from what has already ap- 
peared in the Transactions of the Bombay Geographical 
Society, a work so little known in this country, that there is 
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ainlesB IVodi Oclobsr to Jiiae. 
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not much risk of its having fallen beforehaud id the way of 
the general reader. 

" It id more than probable that beaides the currenta occa- 
sioned by the trade-winda, monsoons, and aets of the tides- 
we have a group of movementa intermingled with these," 
dependent mainly on evaporation. When it is remembered 
that on the weatern shore of the Arabian Sea, inclodiog in 
this the Red Sea and Persian Gulf, from the line northward, 
we have an expanse of coast of no less than 6000 miles, a 
a stretch of country of probably not less tlian 100 miles in- 
land from this, where the average fall of rain does not amom 
to four indies annually, where not one-half this ever reached 
the sea, and where to the best of our knowledge, the eva- 
poration over the ocean averages at least a quarter of an inch 
daily all the year round, or close on eight feet annually, some 
idea of the enormous abatraction of water in the shape of va- 
pour may be formed. On the assumption that this extends no 
further, on an average, than 50 miles out to sea, we shall havf 
no less than 39 cubic miles of water raised annually in vapouA 
from the northern and north-western side of the basin, which 
must he supplied from the open ocean to the south, op the n 
on the east. The fall of rain on the western side of the rid^ 
of the mountain chain from Cape Comorin to Cutch avei-agei 
pretty nearly 180 inches annually, and of this at least 16fl 
is carried off to the sea : that on the Concan to 70 inches, Q 
which probably 30 flow off to the ocean ; or betwixt the two 
over an area of twenty miles from the sea-shore to the Ghauts^ 
and about 1200 miles from north to south, or an area c 
24,000 square miles in all, we shall probably have an av9i 
rage discharge of nine feet, or close on forty cubic miles « 
water,— an amount sufficient, were it not diffused, to rais^ 
the sea on our shores three feet high over an area of 72,00( 
square miles. 

The waters of the ocean cover nearly three-fourths of the 
surface of the globe ; and of the thirty-eight millions of miles 
of dry land in existence, twenty-eight millions belong to the 
northern hemisphere.* The mean depth of the oceai^ 

* Bi.avo the above wna written, Lieuteniuit Walsh, of tlis Uniled Statea Nnvy, 
bus gouiiclcd [0 the deiith of nbgut >ii miles, and in October 1852, Miuiulitwt 
«HB ninda In but. 46' 48-8., long. 37" 6' W., from on bos.il Het MajeBtj'. Ship 
Huriilil, imJi ftii Ameiican Uno, wita i?sttio(Tm^^a't'aotnB,oc s.'Qti-iBT uAiMj 
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is Boiutiwhere about four miles — the greatest deptli the 
sounding line till of late has ever reached ia five-and-a- 
quarter miles. The mean elevation of the land again is 
ahout one thousand feet — the highest point known to us 
is nearly as much above the level of the sea, as the 
greatest depth that has been measured Is below it. The at- 
mosphere again surrounds the earth like a vast envelope : 
its depth, by reason of the tenuity attained by it as the super- 
incumbent pressure is withdrawn, is unknown to us, — but 
is guessed at somewhere betwixt fifty and five hundred miles, 
its weight and its constituent elements have been determined 
with the utmost accuracy. The weight of the mass is equal 
to that of a solid globe of lead sixty miles in diameter. Its 
principal elements are oxygen and nitrogen gases, with 
a vast quantity of water suspended in these in the shape of 
vapour ; and communicating with these a quantity of car- 
bon, in the form of fixed air, equal to restore from its 
mass many-fold tlie coal that now exists in the world. 
In common with all substances, the ocean and the air 
are increased in bulk, and consequently diminished in weight, 
by heat ; like all fluids, they are mobile — tending to 
extend themselves equally in all directions, and to Ml up 
depressions in whatever vacant spaces will admit them ; 
hence, in these respects, the resemblance betwixt their move- 
ments. Water is not compressible or elastic, and it may be 
solidified into ice, or vapourized into steam ; air is elastic — it 
may be condensed to any extent by compression, or expanded 
to an indefinite degree of tenuity by pressure being removed 
from it — it is not liable to undergo any change in its consti- 
tution beyond these, by any of the ordinary influences by which 
it is affected. These facts are few and simple enough — let 
us see what results arise from them. As the constant ex- 
posure of the equatorial regions of the earth to the sun must 
necessarily here engender a vast amount of heat, — and as 
his absence from the polar regions must in like manner pro- 
mote an infinite accumulation of cold, — to fit tlie entire earth 
for a habitation to similar races of beings, a constant inter- 
change and communion betwixt the heat of the one and 
cold of the other must be carried on, The ease and simpli- 
city with whii'li this is effected, 5vir\}aas a\\ ^'ixm'^'Cx'svi.- "!\\^ 
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wr healed near tbe eqnator by the ovtrpuwerngnf 
■un, U expanded uid lightened : it aEoeods iato 
leaTing a partial racaoni at the saHsice to be • 
tbe rcg'ioDs adjoining- Two curreiUafTOBtlMp 
tbe equator are thus estabUahed at tbe mirfagi 
■ublimat«d air. diffusing itself hj ita mobihbf, 
upper reg;ioDs of spsice from tbe equator towan 
Two vast wtiirlpooU are ibus establiafaed, cmai 
ing away the heat from the torrid towards the 
am) thuse becoming cold by cootact with tbe iet 
their gelid freight to refresh the torrid zone. D 
OS was long believed, stand Htill while tbe son c 
it. we should have two sets of meridional com 
at the surface of the earth directly from nort. 
towards tbe I'quator, in the upper regions flowinj 
to the place whence they came. On tbe other bi 
boating and cooling influences just referred to to e 
cart)) to fail in impressing its own motion on tbe 
we sbouli] have a furious hurricane rushing rou] 
at the rate of 1000 miles an hour — tornadoes i 
the speed of the most violent now known to i 
everything before them. A combination of tbe tv 
modified by the friction of the earth, which tendf 
nir after it, gives us the Trade-Winds — which i 
the equatorial region of the globe unceasingly t 
of from ten to twenty miles an hour : the aerial c 
ting the polar regions with the comparatively tard 
east to west imposed on it by the velocity due 
parallel, is left behind the globe, and deflected int 
current as it advances southward, till, meeting 
from the opposite pole near the equator, the two i 
form the vast stream known as the Trades, — sepa 
where the air ascends by tbe belt of variable wine 
Impressed with the motion of the air constantly i 
surface in one direction, and obeying the same la' 
the great «ea itself would be excited into curreul 
Uiose of the air were it not walled in bycontinoi: 
jectcd to other control. As it is, there are const 
Rowing from the torrid towards the frigid nont 
(lie vast mass of va^ouv thtivc dvained off; 
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pools and currents, such as the gigantic Gulf Stream, come to 
perform their part in the same gigantic drama. The cur- 
rent juBt uamed sweeps from the Cape of Good Hope across 
the South Atlantic to the Gulf of Mexico, and by the Straits 
of the Bahamas. Here it turns to the eastward again, tra- 
velling along the coast of America at the rate of from forty 
to ft hundred miles a day : it now stands once more across 
the Atlantic, and divides itself into two branches — one finds 
its way into the Northern Sea, warming the adjoining waters 
as it advances, and turning back, most likely to form a second 
great whirlpool, rejoining the original stream near New- 
foundland. The main branch seeks the northern shores of 
Europe, and, sweeping along the coast of Spain and Portugal, 
travels southward by the Azores to rejoin the main whirl- 
pool. The waters of this vast ocean river are to the north of 
the tropic greatly warmer than those around ; the climate of 
every country it approaches is improved by it, and the Lap- 
buider is enabled by its means to live, and cultivate his barley 
in a latitude which everywhere else, throughout the world, 
18 condemned to perpetual sterility. But there are other laws 
which the great sea obeys, which peculiarly adapt it as the 
vehicle of interchange of heat and cold betwixt those regions 
where either exists in excess. Water, which contracts re- 
gularly from the boiling point downwards, at a temperature 
of 40° has reached its maximum of density, and thence begins 
to grow lighter. But for this beneficent provision, the various 
recesses of the frozen ocean would be continually occupied with 
a fluid, at the freezing point, which the least access of cold 
would convert into one solid mass of ice. The non-conducting 
powerof water, which at present acts so valuable a part in the 
general economy, so far from being a blessing would be a curse. 
No warmth could ever penetrate to thaw the foundations of 
the frozen mass — no water find its way to float it from its 
foundations, so tliat, like the everlasting hills themselves, 
rooted immoveably in its place, every year adding to its 
volume, the solid structure would continually advance to 
the southwai-d, hermetically sealing the Polar Ocean, thus con- 
demned to utter desolation, and encroaching on the North Sea 
itself. Under existing circumstances, so soon as water is 
cooled down to 40' it sinks to the bottom, and, Btvll«\^^4.ii- 




greea warmer than ice, it attacks tbe bases and sap6 the 
fouodations of tbe icebei^a — ^theinselvea ^gantic glaciers 
whicb bave fallen from tbe mountains into the sea, or wfaicli 
have i^wQ to tlieir present size in the shelter of ba^rs and 
estuaries, and by accumulations from above. Once forced 
from their anchorage, tbe first storm that arises drifts them to 
sea. where tbe beautiful law which renders ice lighter than 
the warmest water enables it to swim, and floata southward 
a vast magazine of colJ to cool the tepid fluid which bears it 
along,— -the evaporation at the equator causing a deficit, the 
mcltiog and accumulation of tbe ice in the frigid zone 
giving rise to an excess of accumulation, which tends, 
along with the action of tbe air, and other causes, to institate 
and maintain the transporting current. These stupendoDB 
masaea, which have been seen at sea in the form of chnrch 
spires and Gothic towers and minarets, rising to the height of 
from 300 to 600 feet, and extending over an area of not less 
than six square miles, the mass above water being only one- 
tenth of the whole, are often to be found far within the tropica. 
A striking fact dependent on this general law, has just been 
brought to light ; there is a line extending from pole to pole 
at or under the surface of the ocean, where an invanable 
temperature of 39'5 is maintained. The depth of this varies 
with the latitude ; at the equator it in 7200 feet — at lat. 56° it 
ascends to the surface, the temperature of the sea being here 
uniform throughout. Nortli and south of this the cold water is 
uppermost, and at lat. 70" tbe line of uniform temperature de- 
scends to 4500. But these, though amongst the most regular 
and magnificent, are but a small number of the contrivances 
bj which the vast and beneficent ends of Nature are brought 
about Ascent from the surface of the ciwth produces tbe 
same change in point of climate as an approach to tbe poleft;' 
even under the torrid zone, mountains reach the line 
perpetual congelation at nearly a third less altitude than 
tbe extreme elevation whicb they sometimes attain ; at the 
poles, snow is perpetual at the ground, and at the different 
intervening latitudes reaches some intermediate point of con- 
gelation betwixt 1000 and 20,000 feet. In America, from the 
Khb MS**j|to-tropics, as also in Africa, within similar lati- 
■viii}^^^^^^v& of moMutaius. tosetiidwitlv ijtiyetual Bnow] 
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run northward and southward in the direction of the meri- 
dian right across the path of the Trade-Winds. A similar 
ridge, though of less magnificent dimensions, traverses the 
peninsula of Hindostan, increasing in altitude as it ap- 
proaches the line, — attaining an elevation of 8500 feet at 
Codahetta, and above 6000 in Ceylon. The Alps in Europe 
and the gigantic chain of the Himalayas in Asia, both far 
south in the temperate zone, stretch from east to west, and 
intercept the aerial current from the north. Others of lesser 
note, in the equatorial or meridional, or some intermediate 
direction, cross the paths of the atmospherical currents In 
every direction, imparting to them fresh supplies of cold, as 
they themselves ohtain from them warmth in exchange ; in 
strictness, the two operations are the same. Magnificent 
and stupendous as are the efiects and results of the water 
and of air acting independently ou each other, in equalising 
the temperature of the globe, they are still more so when 
combined. One cubic inch of water when inihued with a 
sufficiency of heat, will form one cubic foot of steam— the 
water before its evaporation, and the vapour which it forms, 
being exactly of the same temperature, though in reality, in 
the process of conversion, 1700 degrees of caloric have been 
absorbed or caiTied away from the vicinage, and rendered 
latent or imperceptible ; this heat is returaed in a sensible 
and perceptible form, the moment the vapour is converted 
once more into water. The general fact is the same in the 
case of vapour cariied off by dry air at any temperature that 
may be imagined (for down far below the freezing point 
evaporation proceeds uninterruptedly), or raised into steam 
by artificial means. The air, heated and dried as it sweeps 
over the arid surface of the soil, drinks up by day myriads of 
tons of moisture from the sea — as much indeed as would, 
were no moisture restored to it, depress its whole expanse at 
the rate of four feet annually over the surface of the globe. 
The quantity of heat thus convert-ed from a sensible or per- 
ceptible to an insensible or latent state, is almost incredible. 
The action equally goes on, and with the like results, over 
the surface of the earth, where there is moisture to he with- 
drawn, as over that of the sea. But night, and the seasons of 
the year, come round, and the aur^l-o.?. \kvk^^^^V-os'«i ''isias. 



withdrawn and stored away at the time it might liare proT«d 
soperflnous or inconvenient, is reserred, and rendered bads 
BO •oon as it is refjaired ; and the cold of night, and rigor of 
winter, are modified by tlie beat giren ont at the point of 
eondensatioD, by dew, rain, hait, and snow. 

There are, however, eases in which were the process of 
evaporation to go on without intermption and witfaont limtt, 
that order and regnlarity might be distorbed which it is the 
greAl object of the Creator api>arenUy for an indefinite time 
to maintain, and the arrangements for equalizing tempe- 
rature, the equilibrium of saltness, be disturbed in cert^n 
portions of the sea, and that of moisture ondergroand in the 
warmer regions of the earth. To prevent this, checks and 
counterpoises interpose just as their ser^'icea come to be re- 
quired. It could scarcely be imagined that in such of onr 
inland seas as were connected by a narrow strait with the 
ocean, and were thus cut off from free access to its waters, the 
supply of fresh water which pours into them from the rivers 
around, would exactly compensate the amount carried away 
by evaporation ; salt never rises in steam, and it is tbe pore 
element alone that it is drawn off. We have in sxteh cases 
as the Black and Baltic s^aa an excess ofsnpply over what !b 
required, the surplus in the latter case flowing off through the 
Dardanelles, in the former through the Great and Little Belts. 
The vapour withdrawn from tbe Mediterranean exceeds by 
about a third the whole amount of freshwater poured into It ; 
the difference is made up by a current through the Straits of 
CKbraltar in the latter ;* and a similar arrangement, modified 
by circumstances, must exist in all cases where conditions 
of things are similar, — the supply of water rushing through 
the strait from the open ocean being in exact proportion to 
the difference betwixt that provided from rain or by river^ 1 
and that required by the drain of vapour. Seas wholly iafl? ■ 
lated, such as the Caspian and the Bead Sea, attain in course 
of time a state of perfect equilibrium — their surface becoming 
lowered in level and diminished in area, till it comes to be ex- 
actly of the proper size to yield in vapour the whole water! 
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poured in. The Dead Sea, before attaining this condition of re- 
pose, has sunk thirteen hundred feet below tiie Mediterranean, 
the Caspian about one-fourth of this. Lakes originally salt, and 
which to all appearance are no more than fragments severed 
from the sea by the earthquake or volcano, and which have no 
river or rain supplies whatever, in process of time dry up and 
leave a mass of rock salt in their former basin. Such is the 
formation in progress in the Lake Assal, in north-eastern 
Africa, nearly five hundred feet below the level of the sea, 
its waters having been this much depressed by evapora- 
tion, having now almost altogether vanished, one mass of 
salt remaining in their room. Aa it is clear in a case such 
as that of the Mediterranean, that where salt water to a largo 
extent was poured in, and fresh water only was drawn off, a 
constant concentration of brine must occur, the proposition 
was laid down by the most distinguished of our geologists, 
and long held unquestionable, that huge accumulations of 
salt, in moss larger than all that Cheshire contains, were 
being formed in its depths. The doctrine, eminently impro- 
bable in itself, is now met by the discovery of an outvvai-d 
under cun-ent, in all likelihood of brine. It is matter of 
easy demonstration, that without some such arrangement as 
this, the Ked Sea must long ere now have been converted in- 
to one mass of salt, its upper waters at alt events being 
known in reality to differ at present but little in saltness 
from those of the Southern Ocean. The Red Sea forms an 
excellent illustration of all kindred cases. Here we have 
Bait water flowing in perpetually through the Straits of 
Babelmandcb to furnish supplies for a mass of vapour calcu- 
lated, were the strait shut up, to lower the whole surface of 
' the sea eight feet annually, — and even with the open strait, 
to add to its contents a proportionate quantity of salt. But 
an under-current of brine, which, from its gravity, seeks the 
bottom, flows out again to mingle with tlio waters of the 
great Arabian Sea, where, swept along by currents, and 
raised to the surface by tides and shoals, it ia mingled by tlie 
waves through the other waters which yearly receiving the 
enormous monsoon torrents the Concan and the Ghauts supply, 
become diluted to the proper strength of sea water, and 
rendered uniform in their constitution, by the agltatldtt qC 
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the stomui wltich then prevail. Flowing back agAlo froni 
the coasts of India, where they are now in escfrss, to tlioae of 
Africa, where they suffer from perpetaal drainage, the oame 
round of operations goes on continually ; and the sea, with all 
its estuarieH and iU inlets, retains the same limit, wid 
Qtarly the same constitution, for unnumbered ages. A like 
check prtvent.t on shore the estreme lieat'uig &nd desiccalJoa 
trom which the ground would otherwise suftV-r. Th« earth ifl 
a had conductor of heat ; the rays of the sun which enter 
surface, and raise tlie temperature to 100 or 150", scarcely 
penetrate a Toot into the ground ; a little way heneath, the 
warmth of the soil is nearly the same night and day. The 
moisture which is thei-e preserved free from the influence 
of currents of aJr, is never raised into vapour ; so soon'os the 
upper stratum of earth becomes thoroughly dried, capillary 
action, by means of which all excess of water was withdrawn, 
ceauts; and even under the heats of the tropics, the soil 
two feet down will be found on the approach of the rains 
sufficiently moist for the nourishment of plants. The 
splendid flowers and vigorous foliage which burst forth in 
May, when the parched soil would lead us to look for nothing 
but sterility, need in no way surprise us : fountains of water 
boundless in extent, and limited in depth by the thickness of 
the soil which contains them have been set aside, and sealed 
np for their use, beyond the reach of those thirsty winds or 
burning rays which are suffered only to carry ofl^ the liquid 
which is superfluous and would be pernicious if left, removing 
it to other lands where its agency is required, or treasui'ing it 
up in the crystal vault of the Armament, as the material of 
clouds and dew, — and the source, when the fitting season 
comes round agnin, of those deluges of rain which provide for 
tlie wants of Uie year. 

Such ore some of the examples which may be supplied of 
general laws operating over nearly the whole surface of the 
terraqueous globe. Amongst the local provisions ancill-iry to 
these, are the monsoons of India and the land and sea-breezes 
prevalent throughout the tropical coasts. When a promon- 
*orj such. "jf Hindostan intrudes into the region of the 

ide-w* ontiiiuous western current is interrupted, 

i Uf* pear a\teTVial\w^ twcv^uXa fxQva the north- 
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east and soutli-west, whicb change their direction as the 
sun passes the latitude of the place. On the Malabar Coast, 
as the sun approaches from the southward, clouds and 
variable winds attend him, and his transit northward is in a 
week or ten days followed by that furious burst of thunder 
and tempest which heralds the rainy season. His southward 
transit is less distinctly marked ; it is the sign of approach- 
ing fair weather, and is also attended by thunder and storm. 
The alternating laud and sea-breezes are occasioned by the 
alternate heating and cooling of the soil, the temperatore of 
the sea remaining nearly uniform. At present, when most 
powerfully felt, the eai-tli by noon will often be found to have 
attained a temperature of 120 ', while the soa rarely rises 
above 80°. The air, heated and expanded, of course ascends, 
and draws from the sea a fresh supply to fill its room : the 
turrent thus generated constitntes the breeze. During the 
night the earth often sinks to a temperature of 50" or 60^, 
cooling the conterminous air, and condensing in the form 
of dew, the moisture floating around. The sea is now from 
IS" to 20" warmer than the earth, — the greatest diflFerence 
between the two existing at suni-ise ; and in then rusliea the 
air, and draws off a current from the shore. 

"We have not noticed the Tides, which, obedient to the sun 
and moon, daily convey two vast masses of water round the 
globe, and which twice a month, rising to an unusual height, 
visit elevations which otherwise arc dry. During one-half of 
the year the highest tides visit us by day the other half by 
night: and at Bombay, at springs, the depths of the two dif- 
fer by two or three feet from each other. The tides simply 
rise and fall in the open ocean, to an elevation of two or three 
feet in all ; along our shores, and up gulfs a«d estuaries, 
they sweep with the violence of a torrent, having a general 
range of ten or twelve feet, — sometimes, as at Fundy in 
America, at Brest and Milford Haven in Euri^e, to a height 
of from forty to sixty feet. They sweep our shores from filth, 
and purify our rivers and inlets, affording to the residents of 
our islands and continents the benefit of a bi-diurnal ablution, 
and giving health and freshness and purity wherever they 
appear. Obedient to the influences of bodies many millions 

yoh. hvi. so. t'xii. — A?RIL \85t- 1 ^ 



of milus removed tlfffUK/KK^ Babjecuoa U not Lfatr lew 
coiiii>li:t« ; the v»st volume ofmter, capable of cruftbiog hj 
iU w<:igbt the most Ktupeodoaa barrien that can be opposed 
to it, and bearing on iU bosom the navies of the world, im- 
petuously rushing against our shores, gently stops at % given 
line, and flows bock again to its pUce when the word gOd 
forth — " tlms far Bhalt thou go, and ao farther ;" and that 
which no human power or contrivance could hare repelled, 
returns at its appointed time so regularly and surely, that 
tliM hour of its approach, and measure of its mass, may be 
predicted with unerring certainty centuries beforehand. The 
hurricanes which whirl with such fearful violence over the 
surface, raising the waters of the sea to enormous elerationii, 
and submerging coasts and islands, — attended as they are by 
the fearful attributes of thunder and deluges of rain, — seem 
requisite to deflagrate the noxious gases which have accu- 
mulated — ^to commingle in one healthful mass the polluted 
elements of the air, and restore it lilted for the ends designed 
for it. It is witli the ordinary, not with the exceptional, 
operations we have at present to deal, and the laws which 
rule the hun-icane form themselves the subject of a treatise. 

We have liitlierto dealt with the sea and air, — the one 
the medium through which the commerce of all nations is 
transportod, the other the means by which it is moved along, — 
as themselves the gi-eat vehicles of moisture, heat, and cold. 
throughout the regions of the world — the means of securing 
tlie interchange of these im?slimable commodities, ao that 
excess may he removed to where deficiency exists, deficiency 
substituted for excess, to the unbounded advantage of all. 
We have selected this group of illustrations for our views, be- 
cause they arc the most obvious, the most simple, and the 
moat intelligible and beautiful, that could be chosen. Short 
aa our space is, and largely as it has already been trenched 
upon, we must not confine ourselves to these. 

We have already said that the atmosphere forxns I 
spherical shell suiTounding the earth to a depth which i^ 
unknown to us by reason of its growing tenuity, aa it is Msf 
leased from tlie pressure of its own superincumbent i 
Ito lUMwr auifee e cannot be nearer to us than fifty, and « 
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scarcely be more remote than five hundred mileH, It sur- 
rounds UB on all aides, yet we see it not : it presses on us with 
a load of 6fteen pounds on every square inch of surface of our 
bodies, or from seventy to one hundred tons on us all, yet we do 
not so much as feel its weight. Softer than the finest dosvn — 
more impalpable than the finest gossamer, — it leaves the 
cobweb undisturbed, and scarcely stirs the slightest flower 
that feeds on the dew it supplies ; yet it bears the fleets of 
nations on its wings around the world, and crushes the most 
reft-actory substances with its weight. When in motion, its 
force is sufficient to level the most stately forests and stable 
buildings with the earth — to raise the waters of the ocean 
into ridges lite mountains, and dash the sti-ongest ships to 
pieces like toys. It warms and cools by turns the earth and 
the living creatures that inhabit it- It draws up vapours 
from the sea and land, retains them dissolved in itself or 
suspended in cisterns of clouds, and thi-ows them down 
again as rain or dew when they are required. It bends the 
rays of the sun from their path to give us the twilight of 
evening and of dawn — it disperses and refracts their various 
tints to beautify the appraach and the retreat of the orb of 
day. But for the atmospliere, .sunshine would burst on us 
and fail us at once — and at once remove us from midnight 
darkness to the blaze of noon. We should have no twilight 
to soften and beautify the landscape — no clouds to shade us 
from the scorching heat, — but the bald earth as it revolved 
on its axis would turn its tanned and weathered front to the 
full and unmitigated rays of tlie lord of day. It affords the 
gas which vivifies and warms our frames, and receives into 
itself that which hod been polluted by use, and is thrown off 
as nosious. It feeds the flame of life exactly as it does that 
of the fire — it is in both cases consumed, and affords the food 
of consumption — in both cases it becomes combined with 
charcoal, which requires it for combustion, and is removed by 
it when this is over. " It is only the girdling encircling air," 
says a writer in the North British Review, " that flows above 
and around all, that makes the whole world kin. The car- 
bonic acid with which to-day our breathing fills the air, to- 
mon-ow seeks its way round the world. The date-trees that 
1 Kl 
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grow ToaaA the &Us of the Kile will drink it in by Uklt 
Waves ; the ced»rs of Lebanon will take of it to add to tbeir 
Btatore ; the cocoa-nota of Tafaiti will grow rapidly apon h : 
and the palms and bananiu of Japan wiU change it into 
flower*. The osygen we are breathing was distilled for ua 
■ome short time ago by the magnolias of Snsqaehama. aad 
the great treea that akirt the Orinoco and the Amazon — the 
giant rhododendrons of the Himalayas contributed to it, and 
ilie roaes and myrtles of Cashmere, the cinnamoa tree of 
Ceylon, and the forests older than the Bood, baried deep in 
the heart of Africa far behind the Monntains of the Moon. 
'Hie rain we sec descending was thawed for ns oat of tiie 
icebergs which have watched the Polar star for ages ; and tbe 
lotus lilies have soaked np from the Nile and exhaled as va- 
pour snowa that rested on the summits of the Alps." " Tba 
atmosphere," says Maun, " which forms the outer sorface of 
tbe habitable world, is a vast reservoir, into which the supply 
of food designed for living creatures is thrown, — or, in one 
Word, it ia itself the food in its simple form of all living 
creatures. The animal grinds down the 6bre and the tissue 
of tlie plant, or the nutritious store that has been laicl up 
within its cells, and converts these into the substance of 
whicli its own organs are composed. The plant ap<:juires the 
organs and nutritious store thus yielded up as food to the 
animal, from the invulnerahle air surrounding it." But 
animals are furnished with the means of locomotion and of 
Beizure — tboy can approach their food, and lay hold of and 
Rwallofv it ; plants must await till their food comes to them- 
No solid partjclea find access to their frames ; the restless 
ambient air, which rushes past them loaded witli tlie carbon, 
tbe hydrogen, the oxygen, the water — everything they need 
in sLapo of supplies,— is constantly at hand to minister to 
their wants, not only to afford them food in due season, but 
in the shape and fashion in wiiich alone it can avail them.,. 




On the Paragenetic Relatione of Minerals. 

(CuBtiQued from page 1G2.J 

X. Antimony Formation. — The principal, and, for the 
moBt part, sole repreBentative of this formation, iaantimonite. 
With regard to the periods of formation, of which there may- 
be several, it may be regarded as certain that it is moi'e re- 
cent tlian the argentiferous and auriferous quartz, and an- 
terior ia the fluo-barytic formations. It is indeed stated to 
occur likewise in the clinoedritic formation. Its bedding is 
quartz, rarely ever absent. 

It is a remarkable cireumBtance that antimonite has al- 
ways been found to contain at least a trace of gold. In 
some localities the proportion is sufficiently large for extrac- 
tion, and even metallic gold is sometimea associated with it. 
The antimonial minerals by which it is accompanied are 
kermes, zundererz, berthierite, zinkcnite, plagionite, wolfs- 
bergite, &c. Galena and blende are likewiso associated with 
it sometimes. Barytite occurs frequently implanted. 

The lodes at Wolfaberg (Harz) probably present the great- 
est variety of constituent minerals, but scarcely anything is 
known of their order of succession. 

XI. Manganese and Iron Formation. — Hematite, specular 
iron, and more rarely common brown hematite, arelretiuently 
associated with the manganese oxides, especially pyrolusito 
which is pscudomorphous, partly after manganite, partly but 
less frequently after polianite. In some instances the man- 
ganite and polianite have been fonnd in their normal state- 
In addition to these occur psilomelan, more rarely braurite 
and hausmannite. The pseudomqrphs after all of these 
minerals are very numei*oHa. At Laiaa (Hesse DarmstadtJ 
there occurs very fine pseudomoi-phous pyrolusite after man- 
ganite ; and it would appear that in some instances psilome- 
lan has been converted into pyrolusite, and that the man- 
ganese in black, reniform masses, compact and without 
lustre in the interior, are of this nature. 

In Saxony the association of ii-on and manganese oxides 
appears to indicate Uiat the former were first precipitated. 



Tlie iron oxides tlien contain at least traces of mangaDese. 
while tbe maQgaaeae oxides are free from iron. This fact 
in in accordance with the chemical fact, that when a BolutJoa 
of iron and manganese peroxides is treated with ammonia, 
the iron is first precipitated. However, at the ThuriHjier 
wald, hematite appears to follow manganese oxides, but ttiis 
may be connected, in some manner, with the subsequent dis- 
locations which tbe lodes have suffered. 

There are many lodes in which iron osides or manganese 
oxides occur separately. They appear in Saxony to he iden- 
tical with amethyst lodes, in which manganese or iron oxides 
occur. 

This formation is closely connected with barytite, and it is 
known that baryta is present in most ores of manganese. 
However, the barytit« is always implanted upon the man^- 
nose, and for this reason it will he treated of in the next 
section. Barytite has been observed implanted upon hema- 
tite, which occurs, on the other band, above fjuorite and 
colcitc, as do manganese oxides above calcite, although indeed 
the former presence of these spathic^ minerals may only be in- 
dicated by pseudomorphs. The paragenesis of manganese 
oxides with calcite is remarkable. Tyrolusite and varvicite, 
which have originated from manganite, occur pseudomorph- 
ous after calcite, the apices of the scalenoedrous still con- 
sisting of calcite. and tbe metamoi-phosis may easily be 
to have originated from the saalhands. 

It would seem that this formation belongs to nearlyi if 
lh« same period as the fluo-harytic, barytite appearing as 
tbn latest member : but a closer acquaintance with tlie for- 
mation must decide this point. 

The most recent rock. in which the manganese and iron 
lurmation occurs is phonolite. 

The general peculiarities of the lodes of this fonnatioo 
AS follow: — 

I Sulphm-et8 are almost altogether absent. 

S. Pseudomorphs are more numerous here thaa is 
other formation. It may without cxa^eration be aaid 
(hi'rt> is not ai^jjMiiganeso lode in which at least one ki 
not taken place. The m«joriiy 
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manganese minerals are peeudomorphous, and the iron 
minerala are likewise rich in psetidomorphs. 

3. A certain simplicity in the substances contained in these 
lodes is obvious. The reason has yet to be ascei-tained why 
the more valuable metals are almost altogether wanting, 
and why the lodes of other formations are poor in ore in the 
neighbourhood of manganese iron lodeSjJas at Johanngeor- 
geostadt; and there is reason to believe that an examina- 
tion of this phenomenon would lead to interesting results. 

XII. Fluo-haryiicFormation.—Thisfovmatioa, when con- 
sidered in conjunction with the minerals imbedded in it, is 
certainly inferior to none in either technical or scientific in- 
terest. For convenience Bake, it will be better to overlook at 
first the occurrence in it of useful ores, a proceeding which is 
also justified by the i'act, that many lodes of considerable 
magnitude belonging to this formation are known, in which 
no traces of either of those minerals have been found. 

The great distribution of the minerals constituting this 
formation becomes more strikingly 'apparent, when it is re- 
membered that they are found here and there, covering moat 
ofthe formations previously mentioned, and that they serve as 
support for five of the following fownations. It might indeed 
be advantageous to class all the known lode formations as, 1, 
Those older than the fluo-barytic ; 2, Those contemporajieoua 
with ; and 3, Those which are more recent than it. 

The two most impoi-tant minerals of this formation are, as 
its name indicates, fluorite and barytite. In most of the lodes 
of this formation tbey may be regarded as constant associates. 
However they do occur apart, and this is true more especially 
of the barytite. 

The largest known lode of fluorite is that at Liebenstein 
(Meiningen), called the Flossberg, and traversing zechatein. 
Barytite lodes are often very large, for instance in Saxony, 
and likewise very numerous. Muller enumerates 1052 known 
in the Ei'zgebirge thi-ough mining operations, and pi-obably 
this number is insignificant compared with that of the lodes 
which are unknown. 

In some instances cadcatinc occurs together with barytite, 
or as its substitute. 



Among Ui« c&i'boniteB belonging to this formatioa may be 
named, aa moat importaot, pearl-spar, the lightest of the so- 
called browa spare, and tautottin, characterised by its far great- 
er density. It is much to be desired that these two mioerals, 
ao interesting aa regards the geognosy of lodes, should be ex- 
amined chemically. The analyses of brown spars are indeed 
numerous, hut iu the absence of data for the angles and den- 
sities, they are comparatively valaeless to the mineralogist. 
When associated with barytite, the former of these minerals 
is seated under, the latter upon it. Chalyhite and 
varieties of calcite are likewise frequent associates. On Ha 
contrary, witherite, strontite, alstonite, barytocalcite, 
neotype occur but rarely, and only in particular limited l(t> 
calities. Pinguite, chloropal, and hyposiderite, must be re- 
garded as altogether sporadic, and rare productions of recent 
date. 

Quartz again is frequent, partly as the bedding of the for- 
mation, more frequently as a subsequent production ; in the 
latter case constituting a large number of pseudomorphs. 

Even the barytite presents, although rarely, impressions 
of crystalline minerals immediately antecedent to it, shewing 
that the formation of barytite w^as here and there connected 
with the destruction of previously existing mmerals. 

Fluorite and barytite have been decomposed even still more 
frequently. These two minerals, and likewise the implanted 
calcite, have been removed, particularly during and still more 
after the formation of the more recent quartz. Hence origi- 
nate the extremely numerous quartz and homstoue pseudu- 
morphs after those minerals. They are partly incrustation, 
partly replacement pseudomorphs, sometimes both. The 
numerous tabular impressions in the quartz and galena of 
Andreasberg (Hai*z) shew clearly that barytite once existed 
ihere in great quantity, although at the present time not 
particle is to be found, and baryta occurs there only in the 
hornstone of the more recent zeolite foi-mation. In the Ki 
pring Friedrich August mine at Freiberg, the barytite has' 
partially disappeared, and pseudomorphous quartz occupies 
its place. Witherite produced by the alteration of barytite, 
is of rare occm-rence. and in all probability owed its origin. 
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like the apbrite produced from gypsum, to streams of car- 
bonic acid. 

In no other formation are repetitions of tlie same consti- 
tuents so numerous as in t)iis ; three or four are frequent, 
and in the Reicher Seegen mine at Sachsenburg, pearl-spar, 
barytite, and tautoklin, are repeated at one place twenty-two 
times, without a vestige of ore. 

The minerals occurring in the fluo-barytic lodes will be 
considered under the head of the following formations, with 
the exception of the iron pyrites, because hei'e this mineral, 
whether alone or associated with others, always presents a 
characteristic chemical feature — it is arseniferous. It is highly 
probable that iron pyrites very generally contains arsenic, 
although in too small a proportion to be easily recognised. 
Fritzsche likewise found in the pyrites of this formation, co- 
balt and nickel to the amount of 1 per cent. On the contrary, 
pyrites occun-ing imbedded or disseminated in slate and 
other rocks, gave no indications of ai-aenic. Even iron pyiitea 
locally implanted upon arsenical pyrites in old formations 
gave no sign of arsenic, 

The question of the origin of the barytite contained in the 
lodes naturally suggests itself. When it is remembered that 
this mineral is almost always accompanied by sulphurets 
and arseniurets, which can only have been derived from the 
interior of the earth, we perhaps cannot do otherwise than 
assume that its source was the same. But in what state I 
Certainly not as a melted mass, scarcely as an aqueous solu- 
tion. Professor Breitbaupt is disposed to consider that it 
was introduced into the lodes as sulpbui'et of barium, and 
subsequently oxidised, and bolieves the probability that the 
interior of the earth consists chiefly of metallic aulphurets 
to be a sufficient ground for this opinion. 

XIII. Later Cobalt and Xickd Formation, Group A. — 
The constituents of this formation at Schladming (Styria), and 
Oberwallis (Switzerland), arc — 1. The variety of rotbnickelkies, 
whose specific gravity is 7-3, always containing a unall par- 
centage of sulphur, and probably constituting a distinct spe 
cies. 2, That variety of nickel-glance called gorsdorfite or 
Etirion. True spiescobalt, metallic arsenic, and even arse' 
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nical pj-ritea, are Raid to occur at ScWadming. If the laJ 
iiuaeral is really present, it may perhaps indicate that tltf 
lode is of very reruote date. Calcite is a recent member. 

Judging from the little kuown of a cobalt and nickel for< 
roatioa in the Pyrenees, it is not improbable that it shoulil 
be included under this group. 

('•'roup B occurs principally in the Sason Voigtland, the 
llarz, Nassau, Hungary, and Missouri. It is principally 
imbedded in spathic iron, and can scarcely be regarded as 
other than sporadic. Nickel is more abundant than cobalt. 

The lodes of this group present in a marked manner the 
peculiar characters of these deposits ; their saalbanda inter- 
sect the rock, especially when it has a schistose structure. 
The principal minerals are linneite and the leas dense varie- 
ties of nick el -glance, amoibite, and gi'ay nickelkies. Although 
galena is sometimes found, the other members of the pyritic^ 
formation — zinc-blende and arsenical pyrites — are entJreIn 
absent, 

"With regard to the succession of pyritic arseniurets a 
sulphurcts in general, the same uniformity obtains, which f 
more prominent in the third group of this formation. 

1. The mono-arseniurets have been formed prior to i 
binarseniurcts, and it has already been pointed out that t 
is the case with sulphurets. 

2. The arseniurets have been formed before the sulphuretSi'* 
Group C. — Perhaps the purest cobalt minerals occur at 

Schneeberg and Allemont; at other places nickel minerala 
preponderate; and probably there is in general a greater 
quantity of nickel than of cobalt. The association of mine- 
rals containing gold and silver may serve to characterize this 
group. 

Spathic iron seldom occurs as the bedding ; and when i 
does there is an approximation to the previous gi*oup. Bary^ 
tite is particularly characteristic, although sometimes ikt 
existence is only indicated by paeudomorphs, it having beel 
removed during, or rather after, the subsequent formation o 
quartz. This quarts! contains traces of cobalt. It may r 
general he assumed that the more abundant the later quart 
above heavy upar, the niori! Ihe latter has been reniovedii 
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Stili the bedding of heavy spar is not always wanting, even 
at Schneeberg, and then the ain-if^rous and argentiferous 
minerals arc generally associated with it. Caloite bos like- 
wise frequently been decomposed during the formation of 
quartz, which is often pseudomorphous after it, and these 
pseudomorphs sometimes present regular twins, in which one 
primary rhombohedron of quartz is joined parallel to the 
plane — ^ It of the calcite crystal. 

Moreover, the lode quartz in tliis formation ia always dif- 
ferent from the rock quartz, — the latter having a fatty, the 
former a vitreous lustre ; soraetimeB also being in the fonn of 
amethyst. The presence of quarts older than barytite, as 
well as the association of quartz in general, distinguishes 
this group from the previous and following group, from 
which quartz is entirely absent. 

Group D. — Although very little is known of the occurrence 
of cobalt and nickel in the rocks of the coal formation, it 
still appears desirable to call attention to the fact. Cotta 
states tliat at the Hegenherg (Gotha) asbolan occurs in lodes 
in carboniferous sandstone, so frequently as to admit of being 
worked advantageously. 

At Bockwa (Saxony) there was found, a few years since, 
upon small lodes in the upper pitch coal-seams, erythrine, 
— a mineral which must always be regarded as a product 
of decomposition ; and as iron pyrites, copper pyrites, ga- 
lena, and zinc-blende, likewise occur in lode fissures of the 
coal-seams of Saxony, it is very probable that this erythrine 
has originated from some pyritic mineral containing an es- 
sential admixture of cobalt and arsenic. However insignifi- 
cant this phenomenon may be, it nevertheless gives a hint as 
to the date of the formation in question. 

Group E. — The lodes belonging to this group are situated 
in cupreous slate, and the overlying members of the zech- ' 
stein. If greywacke, clay-slate, or granite, lie immediately 
under the zechstein, cupi*eous slate and old red sandstone 
being wanting, the lodes continue productive, although to an 
inconsiderable distance, in the oldei- rocks. When the lodes 
beai' barytite, they extend to some depth, but are unproduc- 




• dK «U rfcd SBodstone or 
1 Vs tike zet^stein. 
I • iriJcB eraptlcia of 
■per, iouk place 
e and otiker membera 
cd, aad ^rfnobfadly frum lode 
■ of Ae fiflfa in the cnpre«iia 
alBte » s MfiocM enlnee «f tteir saiden deaUh. A si- 
I hf Werner ; but the 
■BK WHS impregnated 
I pnAftfalT not entirdy 
tBrtO Ac fiiwitiiiii «f arcfait«n wu eenpleted. In Beveral 
parte of tiUs mewitm — far ■-«*—'—. at the aootfa-west«ni 
It o dn i ih tr gt — to naoAj 150 leci aboTe tlie cnpreons slate, 
■adolw, and ijiew wni iltd maasea of copper pjrites, *k 
feBBd,wUdi bare been parti^Ij roarerted into malachite 
■■d brown inw odire. If, then, copreons aUte ia of sedi- 
neataiT' origin, still the copper, bOt^t, aod other raeiala pre- 
sent in it. bare been derived from eiupHoos tbroagb lode 
fiwores. If tbere were aojr cloe to these lodes, it is probable 
that they will be foood to \ie\d rich supplies of ore. 

The trae priro ttiTe cobalt and nit^kcl minerals osnallj occur 
in Ii>des called " rucken," because tbev are almost always con- 
nected with eleTation or depresNon of the sedimentary rv)ck3, 
partly in capreo<i3 slate alone or in weisftliegendeo, or when 
it and the old red ^ndetone are wanting, somewhat lower 
down in the slate rocks ; partly, but generally only for short 
distances, in the upper zechstein. The vertical height of the 
lodes is consequently in many eases very limited. Although, 
in some districts where this formation exists, the occurrence 
of the minerals above the cnpreoua slate is unknown, it W 
certainly the ease near Saalfeld. But under all ctreumstancer * 
where the lodes are continued in the rothliegcnden or » 
tose rocks, they are wholly unproductive where the eovei 
of zechstein is wanting. 

Although no true cobalt or nickel minerals are founcf 
even in cupreous slate, when it has no " ruckcn,'' still titere 
is at Saalfeld, soniftimcs in the delicate iissurca parallel ifit 
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tbe planes of Btratification, a coating of erythrine, together 
with malachite and chessylite ; moreover, cobalt has been 
detected by analysis as one among the numerous ingredients 
of this slate. Vanadium baa likewise been met with recently 
in the Manafttld slags ; it has probably originated from some 
cupreous mineral, in which it existed as a substitute of anti- 
mony or arsenic. 

Fiiesleben expressly states that cobalt and nickel minerals 
occur less in cupreous slate itself than in the riicken, — i.e. 
in the lodes traversing it, or when actually in the slate, in the 
immediate proximity of these riicken. 

All these circumstances render it probable that the con- 
tents of the lodes called " riicken" have been foi-med by la- 
teral secretion, the more so as they do not extend downward 
to any depth. A direct ascension is thus out of the question 
here. Quartz would, in such a. case, have been brought up 
from the granite and greywacke slate, but tliere is no trace 
of quartz or of silicates. It is not improbable that the car- 
bonaceous matter of the cupreous slate has chieily contri- 
buted, by reduction, to the formation of the pyrltic minerals, 
containing also cobalt, nickel, and arsenic. 

Asbolan, or black erdcobalt, is one of the minerals which 
contains cobalt with traces of nickel. This occurs in the 
lodes above the cupreous slate ; in zechstein, which is espe- 
cially rich in hydrated oxide of iron ; indeed, the lodes which 
bear it do not even extend into the cupreous slate, and ap- 
pear to be fissures formed by drying, with which zechstein 
abounds. It has been found by experience that the asbolan 
near Saalfeld decreases as the cupreous slate is approached. 
The stalactitic form, and the considerable percentage of 
water in asbolan, may perhaps be evidence in favour of its 
being an infiltration product. The large quantity of manga- 
nese in asbolan may be accounted for by the fact, that the 
spathic iron, from which the hydrated oxide of iron has prin- 
cipally originated, contains manganese. 

As might be expected, the group in question of the cobalt 
nickel formation, is not deficient in the associates of cupreous 
minerals. In the Mansfeld district they are not vei-y abun- 
dant on the nicken in cupreous slate and wiesliegenden, still 
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copper glance occurs, and as a rarity, digenite. At Saalfeld 
the cupreous minerals occur in the lode«, especially above 
tlic cupreous slate, and even when this is absent ; because, 
as has been stated, the beds of zechslein are partially im- 
pregnated with cupreous minerals ; rich deposits of fahterz, 
copper pyrites, and barj-tite, together with the numerous 
products of these minerals, have been found here in zechstein. 
The fablerz generally contains cobalt, a fact which accounts 
for the efflorescence of erythrine from it ; the most usual de- 
rivative Ib, however, the so-called ferruginous copper green. 
Erythrine has been found upon fahlerz, and indeed upon 
the crystal planes, where they appear somewhat decomposed, 
without any other mineral containing cobalt being visible 
among its associates. Such fahlerz contains even some ar- 
senic. Still it is stated that rothnickelkies and spiess-cobalt 
have been met with in lodes at a considerable elevation 
above the cupreous slate. But all the minerals with a me- 
tallic lustre her© mentioned are known to occur at Saalfeld 
in lodes, in cupreous slate, or immediately beneath it, tlifr i 
latter especially at Kaulsdorf. 

According to Friesleben the cupreous slate, especially t£ 
Mansfeld, appears to he richer near the riicken rather thai 
otherwise. This fact may be regarded as a further pre 
that the metallic substances have generally accamulated^l 
towards the i-ucken. 

Barytite as a lode substance, is a very constant associa) 
at all depths ; but it is remarkable that it is always more r*l^ 
cent than the fahlerz, and older than the pyritic minerals con- 
taining cobalt and nickel. For this reason, perhaps, the 
fahlerz is wanting in the riicken of copper — slate, and weiss- 
liegenden, heavy spar being there the oldest member. Calc- 
spar and arra^onite appear as more recent members, and it 
is only in some few instances that there is a second genera- 
tion of copper pyrites, almost solely in very smalt crystals 
upon the calc-spar. In the immense and long-worked 
deposits of brown iron ore at Kiinitz, Kamsdorf, and Saalfeld, 
which belong to the zechstein, and have, perhaps, entirely 
originated from spathic iron, as is indicated by the frequent 
jJSeudomorphs, and the association of compact and frothj^ 
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wad — the usually accessory derivatives of this mineral, — 
barytite is, in all instances, more receut than spathic iron or 
brown iron ore, and lies in numerous veins in them. 

The fahlerz and copper pyrites belong only or principally 
to lodea in zeehstein above the cupreous slate, and the fah- 
lerz has moat likely not often been found wiihont a covering 
of heavy spar. Here, as in all other formations, it has been 
found that it is richer in silver when accompanied by little 
or no copper pyrites. The galena, which occurs very 
rarely indeed, may perhaps be referred to the same date as 
the fahlerz. If, then, the barytite ia taken as the boundary, 
two formations must be distinguished in the lodes, — that of 
faMerz and that of cobalt and nickel minerals, even although 
they may be very closely connected. This distinction is 
supported by the circumstance that barytite has not been 
deposited upon the first formation until after the fahlerz has 
suffered decomposition. Consequently, the constituents of 
the fahlerz must have fii'st been set in motion, and those of 
the cobalt and nickel minerals afterwards. 

Sometimes the minerals whose formation has preceded 
that of the barytite are mixed np together with those which 
have been formed subsequently, pai-tly in a fractured state, 
and even so-called spheroidal masses are found ; phenomena 
which undoubtedly indicate violent disturbances of the lodes. 
At the Neidhammeler-zuge, near Saalfeld, fi-agments of fer- 
ruginous zee h stein ai-e surrounded by fahlerz, copper 
pyrites, barytite, and then the numerous decomposition pro- 
ducts, ferruginous copper green, copper laznre, malachite, 
erythrine, kupfersehaum, &c. Yellow and brown earthy 
cobalt and copper — manganese ore likewise occur here, — and 
these originated either from the hardening of mud, or are de- 
composition products, — and ochery hydrated oxida of iron, 
impregnated with oside of cobalt. Even metallic copper hae 
in some rare instances been found in spike-shaped distorted 
crystals, entirely surrounded by brown iron ochre. 

In the ruckeu of Schwelna and Gliicksbrunn spies cobalt 
is the only abundant primitive mineral of the cobalt nickel 
formation ; roth nick elkies witli chloanthite is rare. Bis- 
muth appears to be entirely wanting. The lodes, moreover. 
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bear ore only to the depth of a few yards, corresponding 
the thicknesB of the cupreous slate, and the weissUegenden. 
In the rothliegenden and in granit* they terminate abruptly. 
(This is likewise the case in the rucken of Sangerhausen 
and Kothenburg, where roth nick elkies and nickel-glance pre- 
doniinate a!mo»t to tlie entire exclusion of spies cobalt.) In 
the Utecholsdorf lodes pyrites containing nickel and cobalt 
occur in the Kechstein above the cupreous slate, altboi 
near to it, and extend to a small distance beneath it. Ti 
of hiamuth have also been met with here. 

Acconiing to previous observation, gold and silver miner 
rals ai-e altogether absent from this formation ; still the 
falilerz contains as much as ^ per cent, of silver, and althongh 
this mineral, strictly speaking, does not belong to this group 
of the formation which commences with heavy spar, as has 
been shewn, it has been included because it appears in tb« 
same lodes, and because it not unfrequently con&ins col 

As regards tlio great variety of minerals occurring in 
lodes, the SaalfL-ld district is the most important. 

It must be admitted tliat these five groups of the cobalt 
nickel formation cannot bo referred to one and the same 
period, but must, perhaps, be sepai-ated into several lode 
formatioDR. The Chilian is undoubtedly distinct, and sliould 
perhaps be placed immediately after the fifth formation. 
Again, agroupwhichiocladea lode quartz as an essential con- 
Btituent should, perhaps, be separated from one in which it is 
absent. The want of observations respecting the relative age 
of the individual lodes in which cobalt and nickel minei'«ls 
occur, the absence of spathic iron, and especially of barytite, 
or their pseudomorphs, in some places have rendei-ed ifc 
necessary to consider under one head groups of mi 
which will, without doubt, hereafter be found to 
Still the course here adopted has the advantage of preseql 
ing a connected view of the known modes of occurrence 
bodies which in a mineralogical, chemical, and geognostical 
point of view are very closely related. 

Further, the localities enumerated admit of the conclusion 
being drawn, that the most recent group belongs to a period 
between the completion of the old coal formation, and but 
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little subsequent to the EeclistGin ; up to the present time 
at least, it is not known that cobalt or nickel minerals occur 
in a sedimentary formation more recent than the latter, 

XrV. Barytir, Lead, and Zinc Formation. — Although this 
formation id characterised as barytic, the most frequent 
Iodic sabatauce next to barytite is fluorspar- The lodes may 
in other respects be classified into two groups, according to 
the presence or absence of quartz. 

Among the minerals galena ts the moat characteristic. It 
is generally poor in ailver, in some rarer instances without 
any. There ia perhapa no other formation of which it is aa 
essential member where it has suffered so many alterationa. 
The moat ordinary products of decomposition are cerusaite, 
hyromorphite, mimetite, anglesite, leadhilite, phoagenite, 
mendipite, plumbocalcite, and the very rare schwebleinz 
(superoxide of lead). 

(To be concluded in our next Number.) 



On the Fossil Plants found in Amber. 
GOEPPEET. 



By Professor 



Since Prof. Goeppert recognised the Taxodites dubiw of Stern- 
berg, which occurs abundantly in the pknt-bi'd at Schosnitz, Sileeift, 
as tfle Taxodirtm dUtichitm, Rich,, now living in the Eoutheni parts 
of the United States and in Mesico, and found also name tossW FlanU 
from SchoGnitz to be identical with liring speciee, thus pointing out 
the identity of some tertiary plants with the living, he has had the 
opportunity of examining a collection of 670 specimens of Amber, 
containing plant- remains, belonging to M. Menge of Dantzig, and 
30 specimens bequeathed by M. Berendt. With these the author 
has been enabled to raise the number of the species of plants in the 
Amber Flora from 44 to 163, of which only Libocedi-ites gaticoT- 
nioides and Tasxxlites Etiropceus occur fossil out of the Anibor, and 
30 are identical with existing apecies. The constitution of the 
Amber Flora, as at present known, is shewn in the following table." 
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Humber of dumber identical wlii 
Species. eiisting Species. 

I. Fungi 16 4, eertwnfy; pei%»feall. 

II- AIg» 1 I 

f 6 or 7 (with specie* m 

m Lichenu • isj the E.and W. ooastsof 

t Arctic America.) 
IV. M«»lb«i.l«i: )39,peeia.„, U 11 

Jungonnaniiie* J '^ 

.. .. ■ A__ 1 ■ . n ( 8 or 3, oertitinlr ; i 

PliVT* V4S<TTL*mBS, 

III- OryiitogaiBK! (Acotyfedones.) 
Filices. 

Pecopteris Ilamboldtana, GSpp, <t BiKr. 
IV. Mono«itjle<lon*«. 

(^rex eiimis, O^p. and Menge. 
QTVuiiicut. 

Fragiucnts. 
AUuuoce*. 

Aliemk pUntagiuoides, Qdpp. tt Meyigi. 
V. GjrmnoapeniiK. 

Cu|ire«siDe» SO 

Abtotineo 31* 

Onataeeie ■.■ I 

VI. Monoohlarojcle«. 

B«tuI«oe» 2 

CupuliftM 10 

SftUcinefe 3 _ 

Vn. CoroUifione. '^M 

Erioines 22 

Voodnen I 

Prinnlaoen 2 

Vetbucen 2 

Solai»e« 1 

Scropholarinee 1 

Lonicens 1 

VIII. ChuristopetaJK. 

Lonnthen 

Crossulacece 1 

The whole Flors u yet known consists of 24 Families, 64 ( 
ncm ; comprising 163 specics.t 

The following aro the general results of Prof. Goepport's re- 
searcbes. 

A considerable number of tertiary species of plants (espeoiaUy 
PUmtte eeltuluru) aro still liying. 

* Ortheae, eight (Ihe tpeclVB lietErmined rrom tbe fouit woad) uflbrd AuilHr, 

t Tlie uumWr of >peci«B ninjr ^tobitblj be rsiiKd ta about ISO, \iy addiUou^ 

from «lioul 50 Bpecinienn of wUit^ ttiB ti=\M.\ai\« maXivi^'j 4jii»iw)«BAAfc. _^M 



Tlie flora of tlio Amber being destitute of tropical and sub-tropical 
forms, it is to be referred to tlie Pliocene period. 

Tlie remains only of forest-plants have been preEerved in the 
Amber. 

This flora much, resemblea the present, especially in the Cellular 
plants ;.the CupressinefB, however, are now almost wholly wanting in 
Our latitudes, and the Abietine^ and the Ericineee are not abundant. 
The four apecies, of Thtiia, Andromeda, and Sedam, whioh are iden- 
tical with the living, are indeed northern forms; on the other hand, 
the Libocednts Chilensix is found on the Andes of Southern Chili. 

The flora of the northern parts of Kurope, Asiii, and Anioi'icii, is 
at present less rich in species of Cupresaineie and Ahietine^B than 
that of the Amber, althouirh it possesses some of the species tound 
in the latter ; nor are the existing northern speaies of CvntfcriB bo 
rich in resinous products as were the trees of the Amber-flora with 
which the Dammara jiustralis of New Zt'uland can alone in this re- 
spect be compared, the branchi'S and twigs of this tree being stiff 
with white resin-drops. 

If we take into consideration the enormous extent which the forests 
of 



Abies alba. 


Abies ovata. 


nigra. 


Laris Dabunca, 


^ftl^nrnn 


Sibirica, and 


Sibirica, 


Piuus Cembra, 



ht present attain in North America and Northern Asia, we are led 
to infer a similar extension in former times of the Amber-forests 
throughout the northern regions; to which, ifideed, the wide distri- 
bution of amber in the late tertiary deposits of North America, 
Holland, North Germany, Russia, and Siberia to Kamtschatka, bears 
evidence. 

If we judge from the proportion which the fir-foi'esta bear to tha 
rest of our northern flora genei-ally, we shall iiifor, from the pL-eva- 
lence of the Coniferce in the Amber, the existence of a very rich 
flora contemporaneous with the latter, and of whioh but a small part 
has as yet been presented to our notice. Germany contains 6800 
species of CryptogamiB, according to Rabenhorst, and 3454 species of 
PAanerot/Qniffl, according to Koch. The proportions are — 
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Pfaanerogamn . 
O^uliiiene .... 
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FftmiUes. 


Species, 
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135 


3454 , 
12 . 
23 . 





I'roportion of trees and plants .. 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGY. 

1. Climate of Finmarken. — " 1 Bhall Lere add," says Professor 
Forbes, " a few particulars which give a general idea of the climaCQ 
of thia part of Norway, For eleven yeavs (1837-48), the average 
temperature at 9 a.m. was 34'"''60 ; at 9 p.m., 32°-83 ; mean S3''-66. 
Von Buoh estimated it, aolely from the upper level of the Pine 
(fl40 feet above the Bea), at nearly 1° Eeaumur, or 34°'25 
Fahrenheit, a remarkable coincidence. The mean temperature of 
February, which is decidedly the coldest month, la 16° -4; and of 
August, which is usually the hottest, 54'''3, This range is, how- 
ever, small, compared with the actual extremes on particular days, 
which I find to be the following, during three years, for which they 
ire specified; but of which those for 1848 only are certainly taken 
*ith self-registering instrument? : — 

184i;. IStT, 1848. 

Manimum 83" 3 84-7 86°-9 

Minimum 14-8 3 ■! 20-2 

Range 98 1 87 '8 107 1 

Hence it appears that the thermumeter rarely, if ever, falls below 
.he zero of Fahrenheit, whilst there is not, perhaps, another part of 
the earth's surface on this parallel where mercury does not freeze in 
winter. The fall of rain and snow in these three years was only 
18-18, 16-81, and 17-19 inches,"* — {Norway and its Glaciers, by 
ProfeMsor James D. ForbesS) 

2. Proposed Meteorological Samey, — ^We regret to have to an- 
lounoe to the scientific public, on the authority of Captain James, 

Royal Engineers, that the proposed second conference at Brussels, for 
making ari-angements for the mutual interchanges of the principal 
results obtained from the nieteoroldgica] observations taken on land 
a all parts of the world, cannot, under the present aspect of our 
foreign relations, take place this year. 

The opinions of all the most eminent meteorologists in Europe and 
America are strongly in favour of such a combination and system 
of co-operation, and we trust the war which is now pending may be 
of short duration, and that this conference may still be held at no 
distant day. 

eTDEOGRAPHT. 

3. Amount of pressure borne by Animal Life in profound 
depths. — The real amount of pressure borne by animal life in pro- 
found depths is truly an interesting element for consideration and 
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experiment. At 16 falhomsa living creature would have to suBtain 
only about 00 pounds to the square inch, and at 60 fathoms as 
much an 100 pounds. At 100 rathomii depth the pressure wouH 
niiiouiit to 285 pounds; and at 700 fathoniB tile creature mi«l 
boar with iinpunitj a quantity equal to 1830 pounds upon the square 
in«h ; while thL- pressure of 1000 fatlioma of superincumbent waUr 
Oil tlio Baiiiw aiea considorably exci-cdM v. ioa,-»-(ReaT-Adnar<il 
Smyth, K.S.F., <m the MediUrrimean, p. 193.) 

4, Sea Prcsxnre. — " In proportion to tlie descent into the BO. 
does the proBSure of the superior portinn upon the inferior ' ^ 
gruator ; and as a column of sea water, 1 1 yards in he^lit, \ 
of tU« name wfii^ht as a column of tir of an equal base, e; 
from the surface of the earth to the limit of the atiDOHpheri 
lows that, at a depth ol 1100 yards, tlm water susUins a 
of lOU atmospheres. How enormous, then, must this pressore 
on beds still lower, if the nienn de^ith of the sea, at a distance fron 
the coasts, extends for sevei'al miles, as the laws of graTitation seem 
to indicate." A question thence arises as to the depth of water 
necessary to produce the liquefaction of gases Estimating the 
height of a coluron t^f water equal to the preasui-e of an atmosi'here, 
in the usunl way, at 34 fett, and neglecting the saline contents of 
the sea, ns well as the probable compression of water itself at rast 
depths, Dr Faraday has shewn (PiiiloBophical Transactions for 1823) 
the pressure and temperature at which the gaseous substances below 
enumerated become liquid in his experiments, and it results thut 
those gases could not exist as such below the depths marked in 
feet OQ the last column. 
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—{RMr-ArimimlW. H. Smyth, E.S.F.,o 


a the Mediterranean Sea.) 



193 ■ 



&, The Colour of the Ocean. — The usual tint of the Mcditerranoaii 
Sea, when undisturbed by accidental or local causes, is a bright and 
deep blue ; but in the Adriatic a grecu tinge is prevalent ; in the 
Levant basin it boi-ders on purple, while the Euxine oflen has the 
dark aspect from which it derives its modern appellation. The clear 
, ultramarine tint is the must general, and li.is been immemorially 
■ tiotiued, aklioiigh the diaphanous translucence of the water almost 
^ustilies those who nsiicrt that it has no colour at all. Seamen 
Lono conclusion in regard to colour, namely, that a green 
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hue is a. general indication of soundings, and indigo blue of profound 
depth. — (^Rear-AdjnlroX W.H.Smyth, K.S.F., on the Mediterraiiean 
Sea, p. 125.) 

6. Admiral Smyth on the Temperature of the Ooean. — The result 
of my eKperiments leads to tho conclusion that there actually exists a 
very sensible diminution between the surface temperature and that 
pbtained at great depths, and the difference niaj bo roundly esti- 
mated at about one degree for every twenty fathoms of line near 
iho surface, save where the agency of subterranean currents may 
be at work, for such streams are undoubtedly connected with oceanic 
influences; but below about 180 fatliomK, to our utmost depths, the 
temperature jaried but little from 42° or 43° of the Fahrenheit 
scale. We found that at equal depths the warmth is rather higher 
Along shore than in the offing ; still no reliance can be placed here 
upon tliermoiiielrical indications of an approach to land or a great 
tmnk, as tauglit in the Atlantic Ocean, and the supposed heating of 
the waves is a mistaken sensation produced by the coaling of the 
atmosphere in the meantime. The mere surface temperature iH 
very variable, urcordjng to the weather and tlie altitude of the 
gun, didering at sunri^ and in the afternoon by three or four 
degrees, and even more. — (Rear-Admiral W. H. Smyth, E.S.F., on 
the Mediterratiean iSea, p. 124.) 

7- Captain AUcn^s proposal of converting the Dead Sea into a 
north-eastern extettsion of the Mediterranean. — There is certainly 
no natural feature of the earth's siirface more astounding, or more 
difficult of explanation, than the existence of this long deep fissure, 
which, being 630 feet below the Mediterranean at the Lake of 
Tiberias, deepens in the Dead Sea to 1300 feet below the general 
sea-level. With the nature of tho hilly country between the Medi- 
terranean and the Sea of Tiberias we are pi-etty well acquainted, 
lind we are reminded by Captain Allen that a. line of oonimunica- 
tiou might be Cbtablished without travKrsing any very high ground. 
Hence it is possible that the modern spirit of enterprise might 
ftdopt the suggestion of a ship canal, as shadowed out by this officer, 
through which the waters of tho Mediterranean, rushing for a number 
of years, might be casca^led into the low country, and thus sub- 
merging a great area, now pestih'ntial and of little or no value, 
render the Dead Sea a south-eastern aAtension of the Miiditerraneau. 
But still there would remain a tipace of land ti> be cut through from 
the Dead Sea depri:ssion into the Red Sea; and the first question 
is, what is tho nature of that barrier, and what its altitude. 

But before ne can arrive at any exphinailon of this problem 
in ancient or geological geography, or form any rational con- 
jecture of the eventual possibility of opening such a water 
communication between Europe and Southern Asia, it is essen- 
tial that the true phyblcal features of the region, particularly 
of the tract between the Dead Sea and the Red Sea, be de- 
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ttwatod. For this purpoBa the proposal of OtpUin Allen to i 
in hia own person a survey of such lands, accoinpaiii«d by a 
petont officer ul' the Royal Engineers,* is wall woithy of our country, 
»nil I hope will be ordered by her Majesty's Government. — {Sir 
Roderick Murchi*on'a Addrag to the Royal Gtograplucal Sort'ety, 
fol, xxii., p. 16.) 

8. Aretie Glaciers. — As, doubtless, large poi-tions of our continents 
were under water when vast erratic blocks wore transported to gre«t 
distances by icebergs and deposited on what are now plains of terra 
firma, so these must have proceeded from ice-clod oontinenf- 
Among others, I have laboured' with my associates to shew how all 
the higher portions of Scandinavia and Lapland constituted a 
glacial centre in a former icy period which sent off its stone-bear- 
ing ice vessels to what is now the dry land of Germany, then a 
sea bottom. Dr Rink now uomes out with a demonstration, that b 
the present period all the vast continent of Greenland, as far as is 
known, is one vast interior of ice, through which the rocks scarcely 
protrude, and tliough of no great altitude, is yet suiticiently high in 
its central parta to afford a slight incline in the general and onward 
march for the enormous ice-field, until, protruding its arms into deep 
and long lateral fronds, huge bergs are in eertain favouring spot* 
broken off from the parent mass, and calve (as the Banes term their 
launch), before they sail away into Davis Straits and southwards, 

9. Alpine, Norwegian, Bimalayan, Snowdcn, Cam6ricm, 
Higldemd Gladerg. — The glaciers which have been observed in 
Alps, Norway, and Himalayan mountains, are separatt 
which fill valleys, and radiate from certain lofty centres, carrying 
with them the materials out of which their moraines are formed. And 
in some of our insular tracts, such as Snowdon and the Cumbrian 
mountains, we can easily explain how such glaciei's must there also 
have acted from similar centres, and have scratch^ and polished the 
shoulders of the valleys as they descended, Sut as several authors 
have observed, and as Mr Robert Chambers has well shewn, in a re- 
cent memoir,! replete with good new observations on the west coast 
of the Highlands, there are many lofty tracts in Scotland, as well as 
in Norway and other countriesg Striation seems to be quite indepen- 
dent of the outline of the ground, thus indicating a grand and general 
moTsniont of ice, 

It is to countries which present such phenomena that the memoir 
of Sr Rink forcibly applies ; and it leads us to imagine that theiw- 
was a period when Scotland, particularly all the Highlands, waa 
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logous to wliat (ji-oenland now is, and when an icy mantle extended 
itself from higher plateaux into the fronds or friths on its Hides. — 
(Sir Roderick Murchigon's Addreax to the Royal Geoff rapkioai 
Society, vol. xxiii., p. Ixxsiii.) 

10. Piofegsirr Dov« on Oceanic Currfnts, — The inBueiice of oceanic 
currents, saya the Earl of Rosse, on the teniperature of the regions in 
which they prevail, waa very inadequately appreciated before the pub- 
lication of these researches. Of these currents, the must important, and 
inSnitely the most interesting to ourselves, is that so well-known as 
the Gulf Stream. Its immense influence in moderating the winter 
cold along the shores of western Europe, is shewn by the singularly 
abnormal position of the winter isothermals in that region ; and not 
only is this fact of great interest in itself, and of first-rate impor- 
tanee in meteorology, but it has also enabled the geologist to form a 
far mom accurate estimate than otherwise it would have been possible 
to have done of the probable climatal influenees of particular con- 
figurations of laud and sea, and thus to overcome, not by arbitrary- 
hypothesis, but by logical deduction, some of the greatest apparent 
anomalies in speculative geology. The fornjer existence of glaciers 
in our own islands need no longer be regarded as a mystery, for it 
is now demonstrable that they would be highly probable, if not ab- 
solatety necessary, consequences of any configuration of land and sea, 
which should divert the Gulf Stream from its present course ; and 
the geologist has no difficulty in conceiving such a configuration, not 
merely as a possible, but as one which probably did exist during the 
glacial period. I mention this as an instance of the diffusive iuflu- 
Bnce of a great step in one science on the progress of science either 
more or less directly associated with it. A further and very important 
conclusion has been deduced by Professor Dove, from the monthly 
isothermals ; I mean the fact that the mean temperature of the sur- 
face of the globe, as a whole, is higher when the sun is in the northern 
than in the southern signs. The explanation is, that the northern 
hemisphere has more land than sea at the surface, and the southern 
much more sea than land, and that from the different action of the 
sun's rays on the solid and fluid surfaces, it follows that the hot 
summer of the northern hemisphere, added to the milder winter of 
the southern, gives a mean of general tt^mperature several degrees 
of Fahrenheit higher than the cool summer of the southern, ti^ther 
with the cold winter of the northern hemisphere. — (Proceerfinjs of 
the Royal Society, vol. vi. No. 99; Earl of Rosse" a Address atihe 
Anniversary Mf-eting of the Royal Societif, London. 

MINERALOGY, 

11. (hi the supposttl new metal Aridium. — Some years since 
Ullgren published a paper upon a substance found by him in a Nor- 
wegian chromic iron ore, and which he considered as the oxide of a 
now metal, closely reGembling iron in its chemical projieriieB Mid 
relations. Bahr has carefully eKamiocd Uie \\™m*\ \ 
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and finds that the so-called oiide of aridium i« merely coiile of iron, 
with & little phoBphori'-. acid and oxide of chromium. — (Journal^ 
PraetUehe Chemie, ii. 27.) 

12. Deittity of Selenivm. — Schaffgotch has deteriuined the den- 
sit; of selenium, and deduces from a great number of experimeaU 
the foUowing conclusions: — \gl, Saleiiiuni has two different spe- 
cific graritieB (at 16 R.), namely, 4-282 and 4801. Th« EmaUfiT 
number belong to an amorphous and glassy condition, the iugliet 
one to a granular crystalline state ; the two states may be con- 
verted into each other at pleasure. 2</, The blood- i-ed Qncky Sola- 
nium, as precipitated in the cold, has the density of amorphous 
Seleniuni, whether itscoluur and appai-cnt volume have been changed 
by heat or not. — {jtmerican JourmU of Saeiux and Arts, 2d serin, 
No. 49, p. 123.) 

13. Dolomite. — M. J. Duroi^her has ubtaiiied dolomite arLificial]||t' 
through the action of magnesia vspuurs. He put in a gun-barral^ 
Kome anhydrous rhWide of niagnesioni, and a porous carbonate of 
lime, the latter being so placed that it could be reached only bj 
vapours from the former. The gun-barrel was closed, and thta 
kept at a low red-heat for three hours. The limestone, when takes 
out, was partly scoriaceous esternally, and covered with a. inisture 
of chloride of cnlcium, and chloride of magneBium within; it was 
altered mostly t« a dolomite, as ascertained by analysis, — (^Amfricun 
Joitmat of Snenee tmd Artt, vol. xvii., No. 49, 2d series, p. 128.) 

14. CryataUized Furnace Produeti. — F. Sandberger has an- 
nounced the occurrence, as furnace products, of graphite in 6-sided 
tables near Dillvnburg ; metallic copper in thread);, and rarely octa- 
hedral crystals, near Diltenbui^ ; antimonial nickel in long hexa- 
gonal needles, at Ems ; galena in cleavable cubes, at Hoisappel 
and Eais ; magnetic iron in octaliedra ; 3 Cu^ O-t-SbO'* in copper red 
or yellow hesagonal tables, at DiUenburg ; Ti Cy -f 3 Ti' N in 
Bodenstu'n. — (American Journal of Science and Arls, vol. xvii,, 
No. 49, 2d series, p. 128.) 

16. Purification of Ornphtte for Lead Peavih. — BuDge pro- 
poses to purify poor graphite for pencils, by digesting, for Uiirty- 
six hours, the finely powdered mineral with about double its weight 
of concentrated sulphuric acid, then diluting the acid with water, 
and washing the powder free from acid. Graphite thus powdered 
is very much clieuper than the ordinary English, and iu quite as 
pure as the best Burrowdale black-lead. The decanted sulphuric 
acid contains iron, eulpbate of alumina, Sia. ; the latter may bo 
separated when large quantities of graphite are operated upon, 
Runge also prupusen to add a little lamp-black with the graphite, in 
order that the lines made by the pencils may have a deeper shade of 
black. Probably certain kinds of manganese may he used for 
same purpose. — {La Technohgiste, April 1863, p. 360; IM>U 
Jown-il of Industrial Progresn, No. 1, p, 21.) 
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16. Aretie I^iierah. — Before wo take leave of arctic subjects, 
sa.js Sir Roderick Murcbison, let me remind you tbat, judging from & 
memoir communicated by M. Lundt of Denmark, and lately read to 
our society by Sir Walter Trevelyao, on the niiiiersi produce of the 
southern parts of Greenland, we have every reason to think that 
valuable ores of copper may be found to extend far to the north of 
tho tracts around Di^o, where the minerals in question were ob- 
Borved. Judging from the Tow roika submitted tu my inspection by 
Captain Inglefield, and which were collccred in the more northern 
parallel of 77°, I should inter, from their crystalline character, that 
a very large portion of this region may prove to be metalliferous, 
and that industry may there be regarded with spoils of the land, aa 
well as by catching the whales and seals of the sea. — (Sir Hoderiek 
Murchiion's Address to the Royal Geoffi-apkical Society, vol. sxiii., 
p. Ixxxiii.) 

GEOLOGY. 

17. The Lower Silurian Bocks of the United States. — One of the 
chief geological facta ascertained in reference to the origin of Ufa in the 
crust of the globe, ia the discovery of certain fossil animals (trilobites) 
in strata lower than any in which they had been found in America, 
but which are precisely on the same horizon as the lowest fossil- 
bearing Silurian rocks of Britain, Scandinavia, Russia, and Bohemia, 
where trilobitos also occur in the same relative position. Excuse 
me, then, if 1 say that I felt no small pride when I saw that M. 
Owen had mapped all these rocks as lower Silurian, and as agreeing 
with those which, undi^r that name, I have defined to be the lowetit 
fossiliferous recks of Europe. These and other palfeuzoic rocks, the 
equivalents of our Devonian, are surmounted by carboniferous massos 
of such extent, that one of them may bo mentioned as a coal-field 
lai;ger than England. — (Sir Rodei ick Murdiison's Address to the 
Royal Geoffraphieal Society.) 

18. Nature of the CoraUReefa between the coasts of Florida and 
Mexico. — I must, indeed, specially allude to an admirable illustra- 
tion of the true nature of the coral-reefs between the coasts of 
Florida and Mexico, the "Keys" of the seamen, In a separate 
report on the topography of that tract, in relation to the formei', 
present, and probable future condition of such resffl. Professor 
Agassiz has successfully shewn how all such surveys ought to be 
made in conjunction with naturalists. For, quite independent of the 
iRipoi-tant additions to natural history knowledge which are obtained, 
statesmen as well as hydi'ographei-s thus ascertain the causes of in- 
crease or decieose of coral reefs, and learn that wUilst no human 
power can arrest the growth of such reefs, there are channels 
amidst them which will remain deep in long periods of time, and 
the outlines of which, when well defined by lighthouses, may be the 
salvation of much life and property. In other words, tlie fixed and 
stable points, of land and the channels which are dangerous, arc 
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tbiu »MurM«if defined by tlie great naturalist Agassiz. — fSir Si 
dtrick Murchiaem's Addreti to the Royal Gtographieat Socidi 
vol. xiiii.) 

19. Oeoloffieal cone!wmi» in regard to the Sitteian Interior 

Seat, There U perliftps no ftiature of more commandiug interest in 

iU bearing on the physical oatlincB of the earth at s period whicB 
approftchea necu* to our own era, than the tact, which geological te- 
SMUchea hare eEtablished, that there has existed a vast interior sea, 
which covered all the area between Constant ioople on the wetst, and 
Turkeetan on the east, or a length of nearly two thouGand miles, nkilgt 
it ranged irregularly from south .to uoith over ft apace broader than 
the present Caspian Sea is long, or of about one thousand mites. Of 
this great submerged area, the Seas of Azof, the Caspian, and the 
Aral, are now clearly the chief dittached remnants. For, aa I for- 
merly explained, the very same species of niollusca whioh are now 
living in these seas, are found in a fossil state in limestones formitlg 
cliffs on their shores, or on those of the Black Sea, or in maseea a 
iatennediate land, which are simply the elevated bottoms of a onoe 
continuous vast internal sea, the whole of whose inhabitants were aS 
distinct from those of the then ocean as are the present inhabitants 
of these detached Caspians from those of the present Mediterranean 
and ocean. — (Sir Roderick Mvrehison't Addregi to the Royal Oto- 
ffraphical Society, vol. xxiii., p. Ixxxvii.) 

20. On the probable depth of ths Ocean of the European (^aU^ 
Deposits. By Professor H.D.Hogera (Prov. Bnst. Soc. Nat. Hist, 
1853, 297. J — Various geologists, and among them Professor Ed, 
Forbes, in bis excellent and learned Paleeonlology ot' the British 
Isles, in Johnston's Physical Atlus, have suggested that the ocean of 
the ohalk deposits of Europe was a deep one ; and in evidence of 
this. Professor Forbes cites the '* striking relationship existing to 
deep sea form of the English ChallL Corals and Brachtopods, addbtg, 
that the peculiar Echinudenns (Kolaster, alerites, An&m^ytn,' 
Cidaris, Brissus, and Goiiiaster) favour this notion, as also the 
sence of numerous Foraminifera." 

21. Professor Rogers' objcftiorts to Professor Forhet* De*p-i 
Genera. — I beg leave to present a difficulty in the way of this o 
olnsion. Several of these genera of Echinoderms, as Ananobyl 
Cidaris, &c., occur in the greeusand deposit of New Jersey, refeiitUe 
by every fossil test to the age of the greensand and chalk of Europe; 
And this American stratura was unquestionably the sediment of quit« 
shallow littoral waters. That they must have bad a trivial deptfa' 
is proved by the circutrifitanee that they repose in almost horizontal 
strati ticat ion, at a level of not more than from one to two hundred 
feet lower than the general surface of the hills and upland r^onjA, 
the N.W. of the margin of tlie zone they occupy as their outowji>< 
It is ohvious that a depression of the cretaceous r^ion, suoh Rt 

'"" " r the present deposits with a deep sea, would have like- 
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wise overspread the low gneissic hills to the N.W. of the Delaware, 
which present uo traces oT having ever been aubmerged during the 
cretaceous or any secondary period. 

22. Mr Acres' objeeiiona to Profesaor Forbei Deep-Sea Genera. 
— Mr Ayres remarked, that of those genera of Echinoderms, which 
Mr Forbes regarded as deep-sea genera, two or three are found in 
North America, in water not two hundred feet deep. Terebratula, 
which has been generally regarded as only an inhabitant of very deep 
water, and whose structure has been described as admirably adapted 
to the depth at which it has been found, and which Professor Owen 
has demonstrated, cannot exist at a depth of less than two or three 
hundred fathoms, exists at Eastport, Me,, in water so sLallow that it 
can be taken by hand. In the same locality and position, radiata are 
found, which have heretofore been thonght to be only inhabitants of 
deep water. Some of Professor Forbes' genera are also found in less 
than ten fathoms uf water. — {American Journal of Science and 
ATt, vol. xvii.. No. 49.) 

23. Artificial Silioi/ieation of Limestone. — It is some years since 
M> Kuhlmann of Lille proposed to preserve pieces of sculpture, &c., 
by impregnating them with a solution of silicate of potash — SiO' 
KO + CO^ CaO^SiO^ CaO + CO^ KO. This process has been 
used on a grand scale in certain parts of the cathedral Notre Dame. 
The architect of the cathedral reports as follows : — 1. That the in- 
filtration of silica made " sur les terrasses et contrc-fort du cliceur," 
in October 1852, has preserved the stone from the greoii moss that 
cavers stone in moist places. 2, That the gutters and flagging of 
limestone subjected to this process present surfaces perfectly dry, 
covered with a silicious crust. 3. That upon the stone so prepared, 
dust and spider webs are leas common tlian upon the stone in the 
ordinary state. The report also states, that tender stones have been 
rendered hard ; they have lost part of their porosity, and after being 
washed, they dry more rapidly than stones not silicified. The pro- 
cess has succeeded completely on all calcareous blocks, whether iso- 
lated, or forming part of the structure, new and old. 

It is not yet known how this process will act on mortars ; but if 
Buccessful, the silification of an entire monument may be accom- 
plished, and its restoration when old. The whole exterior might be 
thus covered with a thick bed of artiScial silicate of lime, and a 
whole edifice be protected by this means from all atmospheric causes 
of destruction," — (American Jowrnal of Science and Arts, 2d 
Series, No. 49. January 1864, p. 119.) 



This procera may prove liigbly usoful in protecting the rapid decempMl- 
Df Kiue or (lur itner buiiiling stoDea, Chat arc Eipoeed to much damp. Tha 
or finer huiidifigs ought, undoubtedly, not to OTerlook thie impor- 
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24. To rtJidtr Saiutetona and other porous material uHperwm 
to Water. — ^The Bitn<lEtone is first heated to a temperature of ibant 
400 FalireiiheiC, and then plunged into ccaI tar, heated to about iJw 
Mnis temperature, and allowod to remain in it for about eight honrs. 
In this wa; a mass la obtained bo solid, that it is scarcely possible to 
break it with a haminGr. Bricks and tiies require only four b 
steeping, at a temperature of about 230" Fahreoheit. (Acid cist 
and refrigerators of Yorkshire sandstone, and man; other appUcor^ 
tiona of that material, have been boiled, in this way, in tar, since 
several yfiara, in many of the chemical factories of Great Britain, aod 
with the best results.) — (ForUer'g Bauseituiuf, 1853, p. 35. 
Th« J)Hblm Monthiif Journal of Industrial Progress. No. 11, 
P.M.) 

25. Employwient 0/ Quick Lime in Hfgili Fvrnaeei, msuad ^^ 
JJmMtotta, by C. Montefior Levi, mid Dr Emii Schmidt. — Frow"* 
experiments made at the iron-works of Ougree near Liege, ttey 
found that to produce 100 kilogrammes of pig-tron, the average coo- 
BuroptHMi of coke for six months of 28 days, when limestone was used, 
waa 160^ kilogrammes; whiLit with burned Ume the consumption was 
only 146^ kilogrammes; being a saving of 888 percent- Theave- 
rage production for 28 days with limestone was 461,000 kilogrammes, 
and with burned Ume, 735,000, or an increase of 24-3 per cent. 
Corresponding results were obtained with another furnace, worked 
for three months with limestone, and three with burned lime. The 
average ooke consumed per 100 kilogrammes with the former being 
162, and with the latter 147^ kilogrammes; the production of iron 
per month being on an avei-age 469,000 with limestone, and 663,000 
kilogrammes with lime. The furnaces at OugrSe hare now been work- 
ing 3i years with lime, with the same result ; the saving per year, 
notwithstanding the cost of burning the lime, being 30,000 francs 
per furnace. The same process has been successfully tried in some 
parts of Wales, and in England.— (2eiiscAr. ties Ostr. Ing. Veraas, 
1852, p. 145.) 

26. Pi-o/esaor Mogers o» Earthquake Movements, and ths ttjfljfc; 
neat of the Earth's Crust. — Professor Rogers is of opinioa that the 
nndulatory movement of an earthquake is felt niuch more Bensibljl 
nt a point above the earth's surface, than directly upon it. An 
inetanoe illustrating this had come within his own knowledge. Thti 
earthquake whii^ destroyed the principal city of Guadaloupe was 
felt in the city of New York, but only in the fourth story of a print- 
ing office. The sound genera.lly precedes the shock, as has b^w 
observed in this country. In North America, the undulation is al- 
ways parallel to the physical features of the continent, making it 
reasonable to believe, that through a long series of epochs the motion 
has been in one ratlier than various directions, as supposed by Elie 
de Beaumont, There are two movements in earthquakes; an uti- 
dulatory and a molecular movement. The latter, Professor Rogert 
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thought, was the movement which attracted most observation, giving 
rise as it does, to sudden and abrupt changes of relation on the sur- 
face of the earth, at places where the formation of the strata admita 
of more or less freedom of movement, causing the sudden shocks 
which are so destruative. 

Professor llogera is of opinion, that the thickness of the earth's 
crust, in most places, is not more than ten miles, — (American 
Journal of Sinence and Art, vol. xvii., p. 135.) 

27. Culoration. — Coloration cannot be made use of as a generis 
character, and its importance to the palceontologist is small, but when 
occurring on fossil forms it should always be noted. Professor Forbes 
has kindly informed me, " that his observations on the distribution 
in depth of recent specie!:, have led him to the conclusion, that definite 
patterns, i.e., stripes, bands, and waves of colour, vividly marked, 
do not occur, except in rare instances, on shells living beyond mode- 
pate depths, as below fifty fathoms or thereaboDts ; and that thas we 
may be emibled to come to approximate conclusions respecting depths 
of ancient seas from ihe patterns preserved to us on fossil shells." 
The coloration is of some use in distinguishing the recent terms of 
Brachiopoda ; green, yellow, red, and bluish-black, being the prevail- 
ing colours : sevei'al forms are striped or spotted with red. Among 
the fossil species, some examples have preserved traces of their colours, 
as already mentioned in Part iii., p. 6, and several other examples 
will be hereafter noticed so that in all probability the species now 
extinct, when alive, presented all the rich varieties of tint, observ- 
able in the present inhabitants of our seas. — {British Fossil Brachi- 
opoda, vol, i., p. 53.) 

ZOOLOGY. 

28. Observationi on the Habits of certain Cravi-Jifhes. — (In a 
letter of Dr E. P. Stephens to the Smithsonian Institution.) " Our 
friends the Astaci increase in interest as I become more and more 
acquainted with their habits and instincts. I have learned this month 
that they are migratory, and in their travels are capable of doing 
much damage to dams and embankments. On the Little Genesee, 
they have, within a few years, compelled the owners of a dam to re- 
bnild it. The former dam was built after the manner of dikes, i.e., 
with upright posts, supporting sleepers laid inclining at an angle of 
4.5° up the stream. On these were laid planks, and the planks covered 
with dirt. The Astaaus proceeding up stream, would burrow under 
the planks where they rested on the bottom of the stream, rerooviag 
bushels of dirt and gravel in the course of a night. I have seen this 
season, where they had attempted the present dam, piles of dirt, of 
at least ono bushel. 

" They now travel over the dam in their migrations, often climbing 
upright posts, two or three feet high, to gain the pond above."— 
(Ameriean Journal of Science and Arts, vol. xvii., p, 134.) 

29. Arctic Whale fisheries. — The extraordinary success which has 
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,^ BOTABY. 

jSi.Js the Flora o/ the Olobe a digtinet and independent one ? 
— While there are evident and distinct features in the plants which 
oonstitate the iloraa of different parts of EritaiD, there are many 
difficulties to be overooaie before we can adopt the Bpeculativo views 
of Forbes. Tiie connection between the Tertiary and the present 
epoch is not made out as far as the species of plants are concerned, 
and we are disposed to look upon the existing flora of the globe as 
& distinct and independent one. Schouw differs from Forbes in his 
explanation of the flora of the British Islands. He does not believa 
in the migration and geological changes to which Forbes alludes, 
fie thinks that the west and south-west coast of Britain and Ireland 
had at first a mild climate, especially in winter, and that in conse- 
quence, plants were produced thsra common to the analogous 
climates of Spain and the south of France ; while the Scotch and 
£nglish mountains were distinguished throughout by a polar 
climate, and produced nearly the same vegetation as the Lapland 
and Scandinavian mountains. — (Professor Bal/oar't Class-Book of 
Botany, Part II., pp. 10-33.) 

32, Ph/aiognomy of Vegetation in different Quarters of the 
Globe. — In tiiis department of botanical geography we consider 
plants according to tlio distribution of forms, marking the pi'edomi- 
nance of this or that form of plants by the absolute mass of its 
individuals, or by the impression it makes from the character given 
to the flora. The prevalence of a single form will oi'ten produce a 
much greater physiognomic effect than the number and variety of 
the Soral productions. Hind says that a general physiognomic 
impression is sometimes conveyed by the prevalence of colour. 
Tellow colours, according to him, abound on the tropical mountain- 
plains in autumn, while bine coloure prevail in subtropical regions. 
In northern latitudes and in Alpine districts, white flowers are 
more common than on the plains. He makes the following state- 
ments as to the propoi-tion of colours in the flowcra of different 
countries r 



, 1 Cyanic. 


Xmthio. 


White. 




Central America, . 
Sandwich Islands, . 
Alttshka, . . . 
California, . . . 
New Guinea, . . 
Hong-Kong, . . 


12 

la 

26 
25 
12 
13 


30 

31 
13 

19 
23 
37 


s 
7 
11 
6 
15 
10 







~~(Profesgor Balfour''^ Class-Book of Botany, Part II. p. 
99.) 
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SdMow. — In ihe South S(» Inlands, the bread-fruit tree, wtJ cw«- 
niM. (Mtlm npflT itupgrtant articles of food and clothuig- Se« 
Zmlfttid fliu k daracttirbtic i>f the island whence it derives its nuM. 
Amwag dtft M»U}'« of the Indian Isluids, the clove tr«e, nutmeg, 
pcffwr, ukd ginger, u'e the principal ch&ractemtic plants, and thete 
m alao eoauDOB in India. Maize, which gives the most abundut, 
and alM Ih* moBt uncertain of all crops, was originall; confined to 
Anmiea, «hic)) wa& also the case with the Potato. The Maguej 
plant {A^tvt putatorvm), ii a valuable product of Mexico, and ma; 
In called the vine of the MexicaoB ; while Agave anieiicans 'is uBo- 
lul for duthittg. CSienopodiuiu Quinoa is a plant used for food in 
tb« h^ diauicta of Ucxiou, Peru, and Chili ; the Maaritia polui is 
an ini{>«rtMit moan^ of subsiEtenca to the tribes of tho Ortuooa-, 
lbs DMa Palm is equally useful in the south of Africa, and in the 
Arahian deMrts. The Coffee tree characterizes the south of Arabia 
and Abjrssinia. Rice and cotton were two impoitant plants for the 
Hindoos 1 the Tea plant for the Chinese ; Wheat, harley, rye, and 
oaiii. to the I iido- Caucasian races of Western Asia and Europe; 
tha olive and the vine for the inhabitants of Mediterraneait districts : 
aud the Rein-deer Moss for the Laplanders. — (Pro/asor BalfoTa''t 
Ciatt-BvJi: o/BotoHj,, Fart 11. p. 990.) 

34. Tkt S(iti*tiri of Vtffftalhn over the Globe. — This subject 
involves the oonsideratii>n of the number of known vegetable species 
in the world, their numerical distribution, and the relative propor- 
tion of classes, orders, genera, and species in different countri 
lu the present imperfect stale of our knowledge of ibo fluras 
different countiies, it is impossible to tell the exact Raraboe, 
species of plants in the globe. Those known at the present 
Idi'scribod and undescril>ed, amount probablj to nearly 120,000, 
rem this estimates have been made of the total vegetation, the num- 
ber varying from 160,000 to 200,000, Hinds, reckoning the species 
at 134,000, gives the following conjectural distribution as compared 
with surface ;— 
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Species. 


Geog. sq. milcB. 


Europe, 


. 11,200 ..- 


2,793,000 


Asia, . 


. 36,000 ... 


.. 12.118,000 


Africa, . 


. 25,200 ... 


... 8,500,000 


K, America, 


. 14,400 ... 


.,, 7,400,000 


S. America, 


. 40,000 ... 


6.500,000 


Australasia, 


. 7,200 ... 


.. 3.100.000 



134,000 40,411,000 

The following is the estimated number of known aiid described 
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Cenera, Speciea, 

Acotyledonous plants, . 140,015,000 

MaQocotyledonouB plants, 1460 14,000 

Dicotyledonous plants, . 6300 07,000 



— (Professor Balfour's Botany, Part II,, PhyHohgy and Claaa\A' 
eation, p. 996.) 

85. Oeographieal Distribntion of Plmits. — From all that haa 
been said on this interesting subject, says Professor Balfour, wo are 
led to the conclusion that many plants must have originated primi- 
tively over the whole extent of their natural distribution ; that cer- 
tain species have been confined to definite localities, and have not 
spread to any great distance from a common centre; while others 
have been generally dt£Fused, and appear to have been created at 
the name time in different and often far distant localities ; that mi- 
gration has taken place, to a certain extent, under the agenay of 
various natural causes ; that geological changes may, in some in~ 
stances, have caused interruptions in the continuity of floras, and 
may have left isolated outposts in various parts of the globe ; anil 
finally, that social plants were probably created in massea, that being 
the natural arrangement suited to their habits, — (Balfour's Class- 
Book of Botany, Part II., p. 989.) 

GBOGRAPnT. 

36. J)r Barth'i Bucoveries in Africa. — From the end of Mareh to 
the end of May last year, Dr Overweg made a successful jo Hrnej from 
Kuka, in a south-westerly direction, and reached to within 150 
English miles of Ya^wba, the great town of the Fellatahs ; while Dr 
Barth went north-east, on a journey to Baghirmi, a powerful king- 
dom between Lake Tchad and the Upper Nile, which had never been 
previously visited by any European. Dr Earth, reached Masena, 
the capital of the country, on the 28th Api'il last ytar, which place 
formed his head-qiiartera during the three successive months.' — (Sir 
Roderick Murdiisous Address to the Royal Geographical Society 
p. 110.) 

MISCBLLANEOtlS. 

37. Iiidttstrial Education. — If industrial education niu.st bo 
cheap, in order to be successful, we may say with equal truth, tliat 
its teachers must be well paid. In these countries the worth of a 
man is estimated by his pay ; and if we judge by this standard, the 
most worthless people are those to whom is iutriialed the education 
of the people. This rule not only applies to the humble teacher of 
a country school, but to the most eminent professors of colleges. A 
simple clerk in a Government office very often receives three or four 
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tiaum thfi amount of mkl*rj ^hieii m llkuoglu lAcnl tatMj 
ft eoUflgc. If AD eminent bsmMv ia m yy o itri lo i 
tlua £1 (KK) ft-jcM- «u«U not be offend Urn, aarf e 
iDcmben uf tlie l«g>l profeHioa can remi&j obtain fnm £500 U 
£700 per anDom ; but tlw momail a yigT<tifiB !■■■ is ■□ q a e ti ^tt, 
£300 in conudered to be ibe eqninleDt of hn nniceB, ba mattx 
bow brilliant, wbile the jnnior inemb i are eo w MereJ to be mC- 
cicntl; puid if the; receive » tahrj of a draper's aHMtanL W« 
luiTe M!li«ti>d tlie GoTerDm>nit rewardi for Mkatifie and Ueiaij 
Mrrice', iiot boeauM the; are excefAioDs to tbeee cmfemd bf the 
public, but tiecauM tbej &bew tbe (taudard by wfakh tbe LuMr 
judge of tbe value of edueatioD ; and as long as that ranuns, eniili 
aa it ■(, wo citn sawxlj believe that the public j» sesiouslj deeuaai 
of dither tDtellectual or indostrial edocatioo. Wo a&k of oar readxs 
to consider calmly ttnd eaxneetly the above points. One £alae step 
miulv in tha beginning would precipitate ds again into tlie doogli 
from which we liave already made some successful eSbcte to esojte. 
Let them ponder well over this fact, that to be an ednoted people 
is to bo renjiected, to be proHperous, to be independent. — (Tha Dub- 
lin Monthly JouTTUtl of InduHrial Prograt, No, II, p. -M.) 

38. The Earl of Itonte, K.P.U.A., q« Education. — " I do not 
oont<ind,'' Mya the Karl of Rosse, " that science can in a tnonient b- 
craooe our suDoem in the arts, upon which the greatness of this 
country dupoiida. If we were to say to the mathem&tician, give us 
the bsHt linuB for a ahip suited to a given purpose, however profound 
his itialhumutical knowledge might be, he would fall i practice must 
bn combined, but in due subordination with theory. It is where in 
a nutiun science is cultivated profoundly br a large class of persona, 
and ciraiimstanceB exist tending to direct it to practice, that some 
men will always be found gifted with the faculty of applying it 
whntever way tho interests of the country may require. 

Popular science, however, will not do ; it has its uses, subordinate 
nn they arc. It must bo science of a high order ; science as taught 
at our universities. There, a power is created capable of effecting 
great objects, but in too many cases it is not applied at all, and it 
now passes away without useful results. Were it possible to enlist 
that gigantic power into the service of the country, by making our 
Bcientiflc assooiatians more inviting, by placing scienee in this metro- 
polis in a position more attractive, a result would be obtained which 
the meanest utilitarian would consider of immense value. — (Prv- 
etedingi of ihe Royal Society, London.) 
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koni, Mr II, M., on the china-stono and china-clays of C 
wall, 01. 
I'lckUnd, Hugh ICdwin, Eiq., biographical notice of, 131. 
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